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This Draft Programmatic Environmental Impact Statement/Environmental Impact Report (Draft
Programmatic EIS/EIR) is prepared in compliance with the National Environmental Policy Act
(NEPA), the U.S. Bureau of Reclamation (Reclamation) policy and procedures for implementing
NEPA, and the California Environmental Quality Act (CEQA).

The CALFED Bay-Delta Program is a cooperative effoi-t by fifteen state and federal
agencies with regulatory and management responsibilities in the San Francisco
Bay-Sacramento/San Joaquin River Bay-Delta to develop a long-term plan to restore ecosystem
health and improve water management for beneficial uses of the Bay-Delta system. The
objective of this collaborative planning process is to identify comprehensive solutions to the
problems of ecosystem quality, water supply reliability, water quality, arid Delta levee and
channel integrity.

The Draft Programmatic EIS/EIR identifies twelve alternative methods to achieve this
objective arid analyzes the environmental impacts of each of those alternatives. Each of these
alternatives includes the core which address the problem areas of ecosystem quality,programs
water use efficiency, water quality, and Delta levee and channel integrity, water transfers, and
watershed management coordination, as well as a range of storage and conveyance options. This

a programmatic-level to a long-t.erm plan, by very onis document choose and its naturefocuses
the interrelated long-term and cumulative consequences of each of the alternatives.
Implementation of the plan will follow the approval of a preferred program altemative, and
subsequent environmental review for project specific aspects of the program will be required.

For further information regarding this Draft Programmatic EIS/EIR, please contact the CALFED
Bay-Delta Program at 1-800-900=3587 or address letters to the CALFED Bay-Delta Program,
1416 Ninth Street, Suite 1155, Sacramento, CA 95814.
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¯
| 1 PURPOSE AND NEED

!
1.1 INTRODUCTION                      a critical resource, for decades they were unable

to agree on appropriate management of the Delta

1.1.1 Background resources. Consequently,the numerous
"traditional" efforts made to address the Bay-
Delta problems, including government decrees,

I Fed by runoff from the mountains and foothillsprivate remediation efforts, and seemingly endless
surrounding California’s Central Valley, therounds of litigation have failed to reverse the
state’s two largest rivers, the Sacramento and thesteady decline of the Delta as fish and wildlife

I San Joaquin, meet just south of the city ofhabitat or as a reliable source of water. The
Sacramento to form the San Francisco Bay,.interrelationship of Bay-Delta problems and
Sacramento-San Joaquin Delta (Bay-Delta).solutions are illustrated in the box on page 1-3.

I California’s principal source of fresh water, the
Delta provides water to two-thirds of the state’s "1.1.2 Origin of CALFED Bay-
32 million residents and is the foundation of
California’s agriculture industry, irrigating 45%

Delta Program

I of the nation’s produce. It is also a place of
extensive environmental diversity, providing theSeeking solutions to the resource problems in the
largest wetland habitat in the western UhitedBay-Delta, state and federal agencies signed a

I States and supporting more than 750 plant and"Framework Agreement" in June of 1994, which.
animal species. The location of theprovided increased coordination and
Sacramento/San Joaquin Delta is illustrated oncommunication for environmental protection and

I Figure 1-1. water supply dependability. The impetus to forge
this joint effort came at Lthe state level in

For decades the region has been the focus ofDecember 1992 with the formation of the Water

I competing interests- economic and ecologic,Poliey Coun.eil. The followingyear, in September
urban and agricultural. These conflicting.1993, the Federal.Ecosystem Directorate was
demands have resulted in a number of resourcecreated at the federal level to coordinate federal

I threats to the Bay-Delta: declining wildliferesource protection and management decisions for
habitat; native plant and animal species becomingthe Bay-Delta. The Framework Agreement laid
threatened with extinction; the degradation of thethe foundation for the Bay-Delta Accord and
Delta as a reliable source of high quality water;CALFED.
and a Delta levee system faced with an
unacceptably high risk of failure. The Bay-Delta Accord, signed on December 15,

1994, by a diverse group of state and federal
urban and resource agencies,water agencies, andEven though environmental,

agricultural interests, have recognized the Delta asenvironmental organizations, detailed interim
measures for both environmental protection and

i regulatory stability in the Bay-Delta. CALFED
oversees the coordination and increased
communication between federal agencies, state

¯ 738,000 acres agencies, and stakeholders in three areas outlined
¯ 750 plant and animal species in the Framework Agreement. The three areas
¯ Soume of drinking water for 22 million are:

Californians.
¯ Supplies irrigation water for the 45 % of the

nation’s produce grown in California
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I
Location of
Sacramento/

ISan Joaquin Delta

I

I
I
!
i

Figure 1-1. Location of Sacramento/San Joaquin Delta

I

|
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I ¯ Substantive and procedural aspects of water
quality standard setting;

¯ Improved coordination of water supply
What are the problems that face the Bay-Delta andoperations with endangered species protection

and water quality standard compliance; and why have they occurred? At the simplest level,
problems occur when there are. conflicting demands

¯ Development of a long-term solution to fish over the use of resources from the Bay-Delta

and wildlife, water supply reliability, flood
system. As California’s population increases, we
ask more of the system and there is more conflict.
Single-purpose efforts to solve problems often fail tocontrol, and waterquality in the

Bay-Delta.
address these conflicts. To the extent that these

The CALFED Bay-Delta Program (CALFED
efforts acquire or protect resources for one interest,

Program) is charged with responsibility for the they may cause impacts on other resources and

third issue identified in the Framework
increase the level of conflict. In the past, most
efforts to improve water supply reliability or water
quality, improve ecosystem health, or or

Agreement.ThisProgrammaticEnvironmental maintainImpact Statement/Environmental Impact Report
improve the Delta levees were single-purpose(Programmatic EIS/EIR) evaluates this long termprojects. Single-purpose projects have the potentialprogram, to solve one problem but create other problems,

The December 1994 Bay-Delta Accord was set to and thereby engender opposition to future actions.

expire on December 15, 1997. Inlate 1997, the
state and federal signatories to the accord The CALFED Program has taken a different

extended its effect through December 3.1, 1998. approach, recognizing that many of the problems in
" the Bay-Delta system are interrelated. Problems in

one resource area-cannot be solved effectively1.1.3 Structure of CALFED without addressing problems in all four areas at
Program once. This greatly increases the scope of our

efforts, but will ultimately enable us to make
The CALFED Program began in June of 1995 to progress and move forward to a lasting solution.
address the tangle of complex issues that surround
the Delta. The CALFED Program is a ~
cooperative, interagency effort involving 15 state
and federal agencies with management and Quali~ !
regulatory responsibilities in the Bay-Delta.
CALFED agencies participatingin theCALFED
process are shown in the box on the following ~ ~
page.

Bay-Delta stakeholders also contribute to the
Program design and to the problem-
solving/decision-making process. Public
participation and input have been essential
throughout the process and have come through the
Bay-Delta Advisory Council (BDAC), public
participation in workshops, seeping meetings,The CALFED agenciesappointed an Executive
comment letters, and otherpublie outreach efforts.Director to oversee theprocess of developing a
The BDAC charter is described in the text box on long-term comprehensive plan for the Delta. The
the following page.
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of public wm’kshops to define the problems of the I
Bay-Delta and begin work on developing a range
of solution alternatives to the Bay-Delta system
problems. The CALFED Program participants

State A.gencies worked to. clearly define the fundamental
problems in the Bay-Delta system: ecosystem

Resources Agency of California quality, water supply, water quality, and ,levee
¯ Department of Water Resources (DWR) system vulnerability. This resulted in the creation
¯ Department of Fish and Game (DFG) of a mission statement (page 1-6) and objectives

for the Program~ This also resulted in the
ealifomia¯ StateEnvir°nmentaIwater ResourcesProteeti°n AgenCYcontrol Boarddevelopment and refinement of an initial group of

(SWRCB) actions into three preliminary categories of
solutions (See Chapter 2) to be considered in

Cal!fornia Department of Food and Agriculture Phase II. Phase I was completed in August 1996.

Federal A,qencies Phase II is ongoing. To comply with CEQA and
NEPA, the Program participants prepared this

U.S. Department of the Interior programmatic, or first-tier, EIS/EIR to identify¯ Bureau of Reclamation (BOR)
¯ Fish and Wildlife Service (USFWS)

environmental consequences associated with the
¯ Bureau of Land Management (BLM) various program alternatives finalized in Phase II.
¯ United States Geological Survey (USGS)

U.S. Army Corps of Engineers (Corps)

U.S. Environmental ProtectionAgency (EPA)

U.S. Department of Commerce BDACis chartered under the Federal Advisory
¯ National Marine Fisheries Service Committee Act and comprises representatives of

(NMFS) stakeholders, including water districts and utilities,
U.S. Department of Agriculture environmental organizations, the California Farm

¯ Natural Resources Conservation Service Bureau, and sport fishing organizations from
(NRCS) throughout California appointed by the

¯ U.S. Forest Service (USFS) administration of Governor Wilson and President
Clinton, through Secretary of the Interior Babbitt.

Western Area Power Administration (WAPA) The BDAC meets regularly with CALFED agencies
and staff to review the status of work on developing
the recommended program. Additionally, BDAC
has formed several subcommittees, called

Executive Director selected staff from the workgroups, on vadous issues to provide more
CALFED agencies to carry out the task. In focused attention on particularly complex issues.
addition, the CALFED agencies and stakeholders These efforts resulted in several reports
worked with the CALFED Program through multi- (Ecosystem Restoration Program Plan,
level technical and policy teams. Implementation Strategy, Water Use Efficiency and

Water Transfers) which are technical appendices to
The CALFED Program was divided into a three- the programmatic EIS/EIR. This group of public-
phase cooperative planning process (Figure 1-2). advisors helps define problems in the Bay~Delta,
The process is expectedto ]eadto a determination helps to assure broad public participation,
of the most appropriate strategy and actions comments on environmental reports,, and offers
necessary to reduce conflicts in the Bay-Deltaadvice on proposed solutions.
system. Phase I began in May 1995 with a series
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[] Phase II Phase III

Phase I Programmatic Implementation
Environmental of Preferred Alternative

I Define Problems. of 12 Alternative . over 20-30 years.
Develop Range of Configurations. Project SpecificSolutions. Selection of Preferred Environmental

I Alternative. Evaluation.

i Figure 1-2. Three Phases of the CALFED Process

The Record of Decision/Notice of Determination health and improve water management forI for this document is to be signed in late      beneficial uses of the Bay-Delta Toexpected system.
1998 and will complete Phase II. practicably achieve this program purpose,

CALFED will concurrently address problems of

I During Phase III, the preferred programthe Bay-Delta system within fourcritical resource
alternative will be implemented. This phase willcategories: ecosystem quality, water quality, water
include any necessary studies and site-specificsupply reliability, and levee system .integrity.

I environmental review and permitting. Because ofImportant physical, ecological, and socioeconomic
the size and complexity of the programlinkages exist between the problems and possible
alternatives, implementation is likdytotakeplaeesolutions in each of’ these categories.

I over aperiod of decades. Part of the challenge forAccordingly, a solution to problems in one
Phase II is designing an implementation strategyresource category cannot be pursued without
that acknowledges this long implementationaddressing problems in the. other resource

I period and keeps all participants committed to thecategories.
successful completion of all phasesof
implementation. In achieving the purpose, the Program will address

the following goals:
I 1.2    PROGRAMPURPOSEAND

NEED Ecosystem Quality. The goal for ecosystem
quality is to improve and increase aquatic andI terrestrial habitats andimprove ecological

1.2.1 Program Purpose functions in the Bay-Delta system to support
sustainable populations of diverse and valuable

I The purpose of the CALFED Program is to plant and animal species. This can be
develop and implement a long-termaccomplished by addressing the objectives which
comprehensive plan that will restore ecologicalcollectively improve and increase aquatic and
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I
The Mission Statement does not stand alone as a single statement of CALFED Program purpose~ Rather, the
Mission Statement is supported by sets of Primary Objectives and Solution Principles. The Mission Statement is
important and reflects the basic intent of the CALFED Program. However, the full expression of the CALFED
program mission is reflected in the Mission Statement, Objectives, and Solution Principles read together.

Mission Statement:

The mission of the CALFED Bay-Delta Program is to develop a long-term
comprehensive plan that will restore ecological health and improve water management
for beneficial uses of the Bay-Delta System.

Primary Objectives of the CALFED Program:

¯ Ecosystem Quality. Improve and increase aquatic and terrestrial habitats and improve ecological functions
in the Bay-Delta to support sustainable populations of diverse and valuable plant and animal species.

¯ Water Supply. Reduce the mismatch between Bay-Delta water supplies and the current and projected
beneficial uses dependent on the Bay-Delta system.

¯ Water Quality. Provide good wati~r quality for all beneficial uses.

¯ Vulnerability of Delta Functions.. Reduce the risk to land use and associated economic activities, water
supply, infrastructure, and the ecosystem from catastrophic breaching of Delta levees.

Solution Principles:

Ti~e solution principles were developed as a means to achieve the CALFED Program’s objectives in the context
of a multi-purpose mission and a history of (competing) contentious environmental, po~litical, and institutional
influences on the affected resoumes. The solution principles provide an overall measure of the acceptability of
alternatives and guide the design of the institutional part of each alternative. The solution principles are:

¯ Reduce Conflicts in the System. Solutions will reduce major conflicts among beneficial uses of water.

¯ Be Equitable. Solutions will focus on solving problems in all problem areas. Improvement for some
.problems will not be made without corresponding improvements for other problems.

¯ Be Affordable. Solutions will be implementable and maintainable within the foreseeable resources of the
Program and stakeholders.                             "

¯ Be Durable. Solutions will have political and economic staying power and will sustain the resources they
were designed to protect and enhance.

¯ Be Implementable. Solutions will have broad public acceptance and legal feas!bility, and will be timely and
relatively simple to implement compared with other alternatives.

¯ Have No Significant Redirected Impacts. Solutions will not solve problems in the Bay-Delta system by
redirecting significant negative impacts, when viewed in their entirety, within the Bay-Delta or to other
regions of California.

Further discussion of the CALFED Program objectives is provided in the Program,. Goals, and Objectives
Appendix.
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I wetland habitats so that they can support the4. Reduce thevulnerability of Bay-Delta levees;
sustainable production and survival of estuarine and

I and anadromous fish and wildlife species and
increase population health and population size to5. Improve the predictability of the water supply
levels that assure sustained survival. The available from the Bay-Delta system for
objectives in summary form ard: beneficial use needs.

I
1. Increase the amount of shallow riverine,Water Quality. The goal for water quality in the

shaded riverine, tidal slough, and estuaryBay-Delta system is to provide good quality water

I entrapment/null zone habitats for aquaticfor all beneficial uses, including drinking water,
species; agricultural uses (both in-Delta and exported),

industrial uses, recreational in-Delta uses, and

I 2. Improve the in-Delta, upstream, andDelta aquatic habitats. This can be accomplished
downstream movement of larval, juvenile,by addressing the objectives which collectively
and adult life stages of aquatic species; provide for the improvement of water quality for

I all beneficial uses. The objectives in summary
3; Reduce water quality degradation; form are:

I 4. Increase the amount of brackish tidal marsh,1. Improve the reliability and quality of raw
freshwater marsh, riparian woodland, water for drinking water needs;

¯waterfowl breeding habitat, wintering range

I for wildlife, managed permanent pasture and2. Reduce constituents, in agricultural water
flood plains, and associated riparian habitats which affect operations and crop productivity;
for wildlife species; and

3. Improve the reliability and quality of waterI 5. Contribute to the recovery of threatened or for industrialneeds;
endange~’ed species and species of special
concern. 4. Improve the quality~ of raw water for

I recreational uses including consumption of

Water Supply Reliability. The goal for water aquatic resources; and
supply reliability is to reduce the mismatchI between Bay-Delta water supplies and currentand5. Improve the qualityof water for

projected beneficial uses dependent on the Bay- environmental needs.

Delta system. This can be accomplished, by

I addressing the objectives, which collectivelyLevee System Integrity. The goal for levee system
reduce th6 conflict among beneficial water users,integrity is to reduce the risk to land uses and

improve the ability to transport water through theassociated agricultural and other economic

I Bay-Delta system, and reduce the uncertainty ofactivities, water supply, infrastructure, and the

supplies from the Bay-Delta system. TheseBay-Deltaeeosystem from catastrophic breaching

objectives in summary form are: ¯ of Delta levees. This can be accomplished by
addressing the objectives which collectively

I 1. Maintain an adequate water supply to meetprovide management of the risk resulting from
expected in-Delta beneficial use needs; gradual deterioration of Delta conveyance and

catastrophic breaching of the Delta levees. The
I        2. Improve export water supplies to help meet      objectives in summary form are:

beneficial use needs;
1. Reduce the risk to land use from seepage and

I 3. Improve the adequacy of Bay-Delta water to overtoppingof thelevees,subsidenceof peat
meet Delta outflow needs; soils and catastrophic inundation of Delta

islands;
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2. Reduce the risk to in-Delta and export water Upstream water development and use, depletion
supply from sudden catastrophic islandof natural flows by local diverters, and the export
inundation and the resultant salinity intrusion;of water from the Bay-Delta system, have changed

seasonal patterns of the inflow, reduced outflow,
3. Reduce the risk to in-Delta and export water and diminished the natural variability of flows

supply facilities from sudden catastrophicinto and through the Bay-Delta system. Facilities
island inundation; and constructed to support water diversions (upstream,

in-Delta, and export) cause straying or direct
4. Reduce the risk to the existing Deltalosses offish (for example, through unscreened

ecosystem from seepage, erosion, anddiversions) and can increase exposure of juvenile
overtopping of levees; from peat soils; andfish to predation. Entrainment and removal of
from catastrophic inundation and thesubstantial quantities of food-web organisms,
resultant salinity intrusion, eggs, larvae, and young fish further exacerbate the

impacts of overall habitat decline.
1.;2.2 Program Need

Habitat alteration and water diversions are not the

The Purpose Statement responds to the followingonly factors that have affected ecosystem health.

needs: Water quality degradation caused by pollutants
and increased concentrations of substances may

Ecosystem Quality. The health of the Bay-Delta also have contributed to the overall decline in the

system has declined as a result of a number ofhealth and productivity of the Bay-Delta system.
In addition, undesirable introduced species mayfactors including degradation and the loss of
compete for available ~spaeeand food supplies,habitats that support various life stages of aquatic

and terrestrialbiota. Further, the decline in healthsometimes to the detriment of native species or

has resulted from activities within and upstream,economically imPortant introduced species.
of the Bay-Delta system. One early human-
induced event was hydraulic mining in the riverWater Supply Reliability. The Bay-Delta system

drainages along the eastern edge of the Centralprovides the water supply for a wide range of in-
stream, riparian, and other beneficial uses such asValley. Theminingdegradedhabitatin Central

Valley streams as channel beds and shallow areasdrinking water for millions of Californians and

filled with sediment. In addition~ the reducedirrigation water for agricultural land. While some
of the sediment-filled channels increasedbeneficial water uses depend on the Bay-Deltacapacity

the frequency mad extent of periodic flooding,system for a portion of their water needs, others
are highly or totally dependent on Bay-Deltaaccelerating the need for flood control measures

to protect adjacent agricultural, industrial, andwater supplies. As water use and competition

urban lands. Levees constructed to protect theseamong uses has increased during the past several

lands eliminated fish access to shallow overflowdecades, conflicts have increased among users of

areas, and dredging to construct levees eliminatedBay-Delta water. Heightened competition for the

the tule bed habitat along the river channels, water during certain seasons or during water-short
years has magnified the conflicts.

Since the 1850s, 700,000 acres of overflow and
seasonally inundated lands in the Bay-DeltaWater flow and timing requirements have been

system have been converted to agricultural,established for certain fish and wildlife species

industrial, and urban uses. Many of the remainingwith critical life stages dependent on freshwater

stream sections have been dredged o.r channelizedflows. These requirements have reduced water

to improve navigation and to increase streamsupplies and flexibility to meet the quantity and

conveyance capacity to accommodate flood flowstiming of water delivered from the Bay-Delta
system. Water suppliers and users are concerned

’and facilitatewaterexport.
that additional restrictions, if needed to protect
species, would increase the uncertainty and
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!
i further reduce the availability of Bay-Deltamaintain protection. There is a growing concern

system water for agricultural, industrial, and urbanthat this increased height, coupled with poor levee

i purposes, construction and inadequate maintenance, makes
Delta levees vulnerable to failure,, especially

Delta levees and channels may fail. Water usersduring earthquakes or floods. Failure of Delta
are concerned that such failures could resultin anlevees can result in flooding of Delta farmlandI of for both urban and and wildlife habitat. If flooded island isinterruption watersupply a not
agricultural purposes and degradation of waterrepaired and drained, the resulting large body of
quality andaquatichabitats, open water can expose adjacent islands to

I increased wave action and possible levee erosion.
Water Quality. Good quality water is required to Levee failure on specific islands can have impacts
sustain the high-quality habitat needed in the Bay-on water supply distribution systems such as the

i Delta system to support a diversity of fish andMokelumneAqueduct. Similarly, levee failure on
wildlife populations. In addition, the Bay-Deltakey Delta islands can draw salty water up into the
system is a source of drinking water for millionsDelta, as water from downstream rushes to fill the

I of Californians and is critical to the state’sbreached island. This would be of particular
agricultural sector. The potential for increasinglyconcern in low-water years when less fresh water
stringent drinking water requirements requiringwould be available to repel the incoming salt

I new treatment ~technologies is spurring waterwater. Such a failure could interrupt the water
’ providers to seek higher-quality source waters andsupply for urban, agricultural, and environmental

to address pollution in s6urce waters. Pollutantsuses and degrade water quality and aquatic

i enter~ the Bay-Delta system through a variety ofhabitats.
sources, including sewage treatment plants,
industrial facilities, forests, farm fields, mines,1.3 PROGRAMMATIC NATURE

I residential landscaping, urban streets, ships, and ’ ANDACTIONS WHICH WILL
natural sources. The pollutants, pathogens, BE TAKEN BASED ON THIS
natural organics, and salts in the Bay-Delta system
affect, in varying degrees, existing fish and DOCUMENT

I wildlife, as well as human and agricultural uses of
these waters. The salts entering the Bay-.Delta1.3.1 Programmatic Nature
system from the ocean and from return flows

I upstream and within the Delta decrease the utilityThe in this Programmaticanalysespresented
of Bay-Delta system waters for many purposesEIS/EIR provide information to decision makers
ineludingtheeeosystem, agriculture, and drinkingand the general public on the range of possible

I water. The level of natural organics in the waterenvironmentaleonsequeneesassoeiatedwitheaeh
(resulting primarily from the natural process ofprogram alternative. The analyses also present
plant decay on many of the Delta peat soil islands)decision makers and the general .public an

I is of concern because of the way natural organicsopportunity to understand the proposed sequence
react with disinfection chemicals commonly usedfor implementing CALFED actions.
to meet public health requirements in water

I treatment. The descriptions of consequences are presented at
a programmatic level of detail rather than at a site-

Levee System Integrity. Levees were first specific level of detail because the actions being

i constructed in the Sacramento-San Joaquin Deltaeva.luated are not yet precisely defined. Because
during the late 1800s, when settlers began to turnof the nature of the Program, each program
tidal marshes into agricultural land. Over time,alternative contains water quality actions,
both natural settling of the levees and shallowecosystem restoration actions, water useI subsidence (oxidation which lowers the level ofefficiencyactions,Delta levee actions,water
the land over time) of the Delta island soilstransfer actions, watershed management
resulted in a need to increase levee heights to
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coordination actions, and three differingelements which together form the basis for each
approaches to conveying water through the Delta~alternative being evaluated. These are water
Further, various combinations of storage andstorage and conveyance, ecosystem restoration,
conveyance facilities are a part of many of thewater quality program, water use efficiency, levee
alternatives evaluated. Specific 9onstructionsystem integrity, water transfers, and coordinated
details-and operational plans have not yet beenwatershed management.
developed. Accordingly, the descriptions of
consequences generally include the upper range orThe recommended preferred program alternative
most severe effects that are expected to bewill not, in itself, enact any changes in law,
associated with each alternative. Oftentimes, theregulation or policy. Instead, the recommended
evaluations are qualitative in nature based, onpreferred program alternative will describe a set
sound, professional judgement. This level ofof actions which should be taken by a variety of¯
analysis is consistent with the guidance fororganizations to move forward on a
programmatic documents provided bythe Councilcomprehensive approach to managing Bay-Delta
on Environmental Quality’s Regulations forresources. Some of these actions mayrequire new
implementing the National Environmental Policylegislation, some may ¯ require changes in
Act (NEPA) and California Environmental operation of water supply projects, others may
Quality Act (CEQA) guidelines, require government acquisition of land or water

rights, .and still others could require the
construction of new facilities.

During Phase III of the CALFED Program,
There has been a concurrent effort to continue to second-tier or site-specific environmental
developgreaterdetailthanwhatis presented forthe documents will be prepared for individual
alternative configurations analyzed in this
document. This detail is presented in the Phase II projects. Second-tier documents will be prepared

Interim Report, which is a technical appendix of the
to concentrate on issues specific to the individual
project being implemented and site(s) chosen for

ProgrammatieEIS/EIR. A summaryofthePhasell the action. In addition to the site-specificInterim Report is contained in Chapter 4.of this analysis, it is possible that further detailed
d0eument. The Phase II Report reveals the ¯

system-wide analysis may be necessary duringcomparative technical advantages of thePhase III to determine the effects of projects with
alternatives in much greater specificity than what is wide impacts.
presented in the description of consequences in this
document. The information in the Phase II Interim
Report along with information about the 12 1.4 ORGANIZATION OF THE

P R 0 G RAM MA TIC EIS/EIRalternatives discussed inthis document willbeused,
along with other information, in a public process, to
support the selection of a preferred program The Programmatic EIS/EIR consists of .an
alternative, executive summary, .a main document, 11

technical appendices and numerous supporting
documents which are incorporated by reference

1.3.2 Actions Which Will Be (Figure 1-3). The appendices expand upon the
Taken Based On This inforniation summarized in both the Executive
Document Summary and the main document. For example,

the description of alternatives in the Alternatives
The analyses presented in this document areTechnical Appendix is condensed in Chapter 2 of
intended to support the Selection of a preferredthe main document. Similarly, a summary of the
program alternative rather than the selection of aPhase II Interim Report is included in Chapter 4 of
specific action. The recommended preferredthe maindocument.
program alternative will include seven basic

CALFED Bay-Delta Program Dratl Programmatic EIS/EIR                                                  1 INTRODUCTION
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I Executive
Summary

I                                                                Suporting
Documents

I Technical Incorporated

Main Document
Reports by Reference

I
l-i 11 Appendices Phase II Interim

to Main / Report
Document I_.

i
!

I

i Figure 1-3. Organization of the Programmatic EIS/EIR

[ Chapter 15Chapter 5 IndexIntroduction to

IChapter14
Bibliography

Chapter 4 Chapter 8 Chapter 13
Preferred Program Economics and Social List of Preparers

i Environment Chapter 12
Chapter 3 Public and Agency
Summary Comparison Involvement
of Environmental
Consequences Chapter 7 Chapter 11

I Biological Environment Compliance with
Chapter 2 ¯

Appicable Laws,
Program Description Policies Plans

[ Chapter 10
Chapter 6 Other CEQA/NEPA

,Chapter I Physical Environment Topics
Purpose and Need

Chapter 9

I Culmulative Impacts

I
I

Figure 1-4. Organization of the Main Document
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I
Executive Summary. The Executive Summary Chapter 13 includes alist of preparers, Chapter 14 I
includes a broad overview of the four criticalincludes the bibliography for this document, and
problem areas most heavily impacting theChapter 15 presents an index.
Bay-Delta system, CALFED’s efforts and 1
proposed alternatives for resolving these problemAppendices. Eleven appendices expand upon the
areas and a description ~f the resultantinformation containedintheExecutiveSummary

of implementing the various and the Main Document. These appendices are:consequences
alternatives. The Executive Summary is intended
for the reader wishing to get a quick summary1. Program Goals and Objectives. Summary of
before, or instead of, reading the main document Program goals and objectives developed in 1
and technical appendices. Phase I of the Program.

Main Document. The Main Document contains the2. No Action Alternative. Describes the No Action 1
required environmental document elements Alternative, which is a description of what
(Figure 1-z~). Chapter 1 provides an introduction would be reasonably expected to occur by the
to the problems of the Delta, the origin of the year 2020 if the project were not approved. []
CALFED Bay-Delta Program and the Program’s []
statement ofPurpose and Need for this document.3. Program Alternatives. Summarizes the 12
Chapter 2 describes the program alternatives~ alternative configurations built around the ¯
(three alternative approaches with a total of 12 three basic Program alternative categories.. |
configurations) and the No Action alternative.
Chapter 3 provides a summary of the various4. Ecosystem Restoration Program Plan. Basis of ¯
consequences identified in Chapters 6, 7, and 8. the Ecosystem Restoration Program included
The main document does not contain a draft in all alternatives.
preferred program alternative; however, it does
includea discussion in Chapter 4 of the steps and5. Water Ouality Program. Basis of Water Quality

Ianalysis that have been and will continue to be Program included in all alternatives.
taken to redch a preferred program alternative.
The process of developing a preferred program6. Water Use Efficiency Program and Water
alternative is expanded, upon in the Phase II Transfers. Basis of Water Use Efficiency and
Interim Report, which is one of the .technical Water Transfers Program included in all
appendices to the Programmatic EIS/EIR. Chapter alternatives. 1
5 presents a guide to the impact analysis sections
and. describes land use assumptions associated7. Long-Term Levee Protection Plan. Basis of
with program alternatives. This description of Delta levee improvement program included
potential land use changes is presented in Chapter in all alternatives.
5 rather than within the impact analysis chaPters
to provide the appropriate perspective with regard8. Coordinated Watershed Management. Basis of ¯
to potential land use conversion and to avoid Watershed Management Coordination
considerable repetition in the impact analysis Program included in all alternatives.
chapters. Chapters 6, 7 and 8 describe the affected ¯
environment/existing conditions and9. Summary of Modeling Assumptions and Results.
environmental consequences to the physical; Summarizes and references the many
biological; and land use, eeonomies,.and social modeling reports developed during ¯
environments, respectively. As noted above, a evaluations for the Programmatic EIS/EIR.
guide to their content is preserited in Chapter 5.
Chapters 9, 10, 11, and 12 cover a variety of 10. Phase II Intedm Report. Describes the
issues ranging from cumulative impacts to public CALFED process, solution alternatives and 1
involvement, the fundamental program concepts that have

. guided their development, and analyses that

CALFED Bay-Dglta Program Draft Programmatic EIS/EIR 1 INTRODUCTIO]~ I
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have revealed the comparative technical̄ Refining the actions and the implementation
advantages of each alternative. Finally, this strategy for the water storage and conveyance,
report describes how the CALFED agencies ecosystem restoration, water quality program,
will use the results of additional analysis in a water use efficiency, levee system integrity,
public process to proceed to the selection of a water transfers_ and coordinated watershed
preferred program alternative by December management.

Conducting technical evaluations to select the
1998.

11. Implementation Strategy. Includes financial and method of Delta conveyance, and associated

assurance strategies for guiding
operation criteria..

implementation ofthe long-term Assessihg the need and location for new
comprehensive plan. storage.

1.5 NE)O’STEF~S Defining the actions and mechanisms
including finances, that will be needed to

Work will continue between the Draft and Final assure that the preferred program alternative
Programmatic EIS/EIR on refining and resolving will be implemented and operated as agreed

the primary issues of concern that remain in this to by all parties.

Programmatic EIS/EIR (Figure 1-5). A series of
.~ scientific/peer reviews and additional analyses e CALFED Program staff will continue to work

will be linked through stakeholder collaboration to
with stakeholders over the coming months on

arrive at. recommendations for the preferred
technical and implementation issues to develop a

alternative and its associated implementationtruly supportable preferred program alternative

including financing and assurances. .
that reduces major conflicts in the system, is
equitable, affordable, durable, implementable, and

Between this draft and the Final Programmaticwill not solve problems in the system by

EIS/EIR, work will continue toward selecting the redirecting significant impacts. Concurrently, the

preferred pi’ogram alternative. This effort willCALFED Program will work with CALFED

include:
¯ agencies on technical and implementation issues

leading to the selection of a preferred program
alternative.

~1 Primary l.ues l|-

Additional Analysis
Phase II                Modeling or

i Report Development

Issues Process

Draft
I Recommendall0ns

I
Programmatic
EIS/EIR Final

ProgramrnaUc
EIS/EIR

i Figure 1-5. CALFED Phase II Process
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2 PROGRAM DESCRIPTION

2.1 PROGRAM STUDYAREA/ nature and location of the action. Thus, although

GEOGRAPHIC SCOPE each action will not affect the entire geographical
solution area, certain actions will directly or
indirectly affect areas within the Central Valley

The scope of analysis and action for the CALFEDwatershed, southern California water system
Program that evolved through both technical andservice area, Suisun Bay, San Pablo Bay, San
public fo~m discussions is a tiered geographicFrancisco Bay~ portions of the Pacific Ocean out
scope focusing on the Bay-Delta system forto the Farallon Islands, and a near-coastal band
purposes of problem definition, while allowingextending from about Morro Bay to the Oregon
solution generation from a much broader area. border.

2.1.1 CALFED Problem and An expanded solution scope is necessary because
Solution Areas many prob!=ems related to the Bay-Delta are

caused by factors outside the Bay-Delta.
The CALFED Program is addressing problemsMoreover, an expanded solution scope is desirable
which are manifested in or closely linked to thefrom a planning point of view because more
Suisun Bay/Suisun Marsh and Delta areabenefits may be generated at lower cost if
(Problem Scope, see Figure 2-1). However, thesolutions are not limited to the geographic Bay-
scope of possible solutions (Solution Scope) to example, problem decliningDelta. For the of

these problems encompass any action which cansalmon populations is linked to the Bay-Delta
be implemented by the CALFED agencies or canbecause of high salmon mortality during salmon
be influenced by them to address the identifiedmigrations. However, the broader problem of
problems, regardless of whether implementationdeclining salmon populations goes far beyond the
takes place within the Delta/Suisun " "
Bay/Suisun Marsh area.

Any problem currently associated with                                            ~.~

I

(!) the management and c°ntr°l °f ~!

water or(2) the beneficial use of water
within the Bay-Delta (including both
environmental and economic uses) is
within the purview of the CALFED ~eogr~pnt~scope

of Problem
Program if at least part of the problem

,

is manifested within the Bay-Delta or ~ identified

~~ ~

is directly associated with conditions
within the Bay-Delta.                                             ¯

In contrast to the Problem Scope, the
Solution Scope is quite broad,
potentially including any action which
could help solve problems.
Since there is a wide range of actions s~opeo, Solu~l~,
encompassed within the basic project

and solutions, it follows thhtpurposes
various actions will affect differentgeographic areas depending upon the Figure 2-1. Geographic Scope of CALFED ~Problem and

Solution Areas
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Bay-Delta. One solution action might be toThe upper watershed areas of the Bay Region
reduce salmon mortality during salmon migrationinclude the unregulated watersheds that drain
through theBay-Delta. However, it mightbe lessdirectly into the San Francisco Bay, and the
expensive to combine that action with an effort towatershed areas upstream of existing reservoirs
promote greater salmonprotectionupstream, and fish migration barriers within the San

Francisco Bay area. These areas include the east
2.1.2 Description of the Study sloping drainages of San Mateo, San Francisco,

Area and Marin counties; north and west sloping
drainages of Centre Costa and Alameda counties;

The Program study area includes both the pr6blem
and the east and north sloping drainages of Santa
Clara County. The major creeks in the Bay

and solution areas described above. The DraftRegion include: Miller, Corte Madera, San Rafael,
Programmatic EIS/EIR study area map, includedNovato, San Ramon, Walnut, P~ieheeo, Wildcat,as a pull out inside the back cover of this report,Alameda, Berryessa, Coyote, Guadalupe, Stevens
has been broken down into regions: the Deltaand San Francisquito Creeks.
Region, the Bay Region (and outer Bay or near-
shore area),the Sacramento River Region, the SanSacramento River Region. The Sacramento River
Joaquin River Region (including the Tulare LakeRegion is essentially bounded by the ridge tops of
Basin), and SWP and CVP Service Areas Outside the Sacramento River watershed or hydrologic
the Central Valley. region... The Goose Lake watershed, in the

northeast comer of California, has been left out of
Delta Region. The Delta Region is. defined as thethe study area because it rarely contributes to the
statutory Delta (in Section 12220 of the Californiaflow of the Pit and Sacramento Rivers-apparently
Water Code) and is comprised roughly ofGoose Lake last spilled very briefly sometime in
lowlands (lands approximately at or below the 5-the 1950s and only a few times between 1869 and
foot contour) and uplands (lands above the 5-footthe present-and no actions are proposed in the
contour that are served water by lowland Deltawatershed. The Trinity River is connected by a
channels). The Delta Region has been carved outpi~peline to the Sacramento River system and
of the Sacramento and San Joaquin Rivercontributes to CVP water supply, but because it
watersheds because of its legal status and thedoes not flow naturally into the Sacramento River
program’s focus on this region, watershed, and no CALFED Program actions are

being proposed for the Trinity River or its’
Bay Region. The Bay Region includes Suisun Baywatershed, the Trinity River watershed is not
and Marsh, San Pablo. Bay, and the Bayincluded in the CALFED Program study area.
watershed. In addition, an offshore band,
approximately 25 miles wide running from PointThe upper watershed areas of the Sacramento
Conception to the Oregon border, has beenRiver region can be subdivided, into three sub-
included to . cover potential ocean harvestregions on the north, east, and west sides of the
management of anadromous fish along the "Sacramento Valley, The upper watershed areas on
California coast. Certainly anadromous fish roamthe north side of the vall6y include all or portions
beyond th.is artificial boundary, but the purpose ofof Shasta, Siskiyou, and Trinity counties. The
this boundary is toidentify the area where mostupper watershed areas on the east side of the
anadromous fish from the Bay-Delta system exist
and cover where harvest management actionsvalley, include all or portions of the following

counties: Butte, Lessen, Modoc, Nevada, Placer,would be employed. Though CALFED has not
proposed specific harvest management measures,

Plumes, Sierra, and Yuba. The upper watershed

general, impacts of harvest management areareas on the west side of the valley include all or

discussed in the document, portions of the following counties: Colusa,
Glenn, Lake, Nape, Selene, Tehama, and Yo16.

|
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SanJoaquinRiverRegion. TheSanJoaquinRiver 2.2 CALFED PHASE I
Region includes both the San Joaquin and Tulare ALTERNATIVE
Lake hydrologic basins. DEVELOPMENT PROCESS
Upper watershed areas of the San Joaquin River
region basically encompass the watersheds and2.2.1 CALFED Phase I Process

tributaries :of the existingmajor upstream
reservoirs and fish migration barriers within theDuring Phase I, completed in September 1996, a
San Joaquin River Region. During years of highrange of possible alternative solutions were
flood flows it include the areas of the Kings developed and narrowed to three basic alternativemay
River drainage upstream of Pine Flat Reservoir,. approaches.
The major rivers of the San Joaquin River Region
include: Consumnes River; Mokelumne RiverThe Phase I process concluded with three basic
upstream of Camanehe Reservoir; Calaverasalternative approaches to meeting the Program’s
River upstream of New Hogan Lake; the multiple objectives. Figure 2-2 depicts these basic
Stanislaus River upstream of Goodwin Dam; theapproaehes~ Each of these basic approaches
Tuolumne River upstream of La Grange Dam;includes:
Mereed River upstream of Croeker-Huffman
Dam; the San Joa.quin River upstream of Friant̄ Water Use Efficiency: Promote an
Dam; Chowchilla River upstream of Buchanan increased level of efficiency to meet water
Dam; and Fresno river up.stream of Hensley Lake supply objectives of all beneficial users.
and the Madera Canal.

¯ Water Quality: Provide high-quality water
SWP and CVP Service Areas Outside the Central at a reasonable cost by controlling pollutant
Valley. The service areas outside the Central sources.
Valley include small portions of Santa Cruz, San
Benito, and.Santa Clara counties outside the Baȳ Levee System Integrity: Protect farms,
watershed, served ~by the CVP (San Felipe habitat, infrastructure, and water quality

Diversion). The SWP service areas include most from floodwaters.
of the urbanized areas of Southern California as
well as Santa Barbara and San Luis Obispō Ecosystem Restoration: Promote
counties. There are CVP and SWP areasservice restorationof ecosystemfunctionsandthe
within the Central Valley, but the Central Valley recovery of Bay-Delta species.
watersheds cover those areas. In addition,

District is included in this ¯ Water Storage: Provide opportunities toImperialIrrigation
region,                                              improve the timing and availability of water

.~_ for all uses.
The upper watersheds in the SWP and CVP
Service Areas Outside the Central Valley are not̄ Water Conveyance: Provide opportunities
described in this :report because no specific to move water across the Delta and improve
watershed management activities are proposed in the performance of the other program
these areas, elements.

I
I
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Structure of Alternatives I
Existing I

Through Delta

With minor capaci~
Iimprovements

Ecosystem RestOration
Water Quality

water Use Efficiency r
, Levee System Integrity

Water Transfers
,CoordinatedWatershed ~

~ ".Management ~

!

Storage Features
¯ UP: upstream storage (any ~n- or off‘stream

storage upstream of the Delta supplied by
the Sacramento and San J.oaquin rivers or
their tributaries)               .

¯ SO: south of Delta storage (any offstream
storage supplied with water exported south
from the Delta)

¯ IN: In-Delta Storage
¯ C/G: conjunctive use/groundwater banking

~%~_Arrows used to depict range of storage~

I
Figure 2-2. Structure of Alternatives.at the end of Phase I

1
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2.2.2 CALFED Phase II alternatives. CALFED is also comparing the

Alternative Development project alternatives to Existing Conditions, which
are referred to as the Affected Environment in the
Programmatic EIS/EIR. Additional informationProcess
can be found in the No Action Alternative

The three basic alternative approaches carried intoTechnical Appendix.
Phase II of the CALFED Bay-Delta Program were
expanded to include several configurations perSince water simulation modeling is needed to
approach. As a result, 17 configurations of theidentify differences between alternatives, many of
three basic approaches were identified, the operational and regulatory features were

ldentified only to serve as assumptions for this
The major alternative development tasksmodeling effort. For example, modeling ofthe No
undertaken during Phase II were: Action Alternative includes the CVP and SWP

Delta operational criteria contained in the NMFS
¯ Refinement of the program elements andand USFWS biological opinions, but does not

actions making up the Phase I alternatives; consider possible changes in the criteria that could
result if consultations were reinitiated. Changes

¯ Two additional elements (water transfer andin project operations in the No Action Alternative
watershed management coordination) weremay require re:initiation of the consultations.
added to each alternative because of theirRather than try to predict and model the kind of
value in helping the Program meet its multipleoperational changes that are consistefit with the
objectives; existing biological opinions, CALFED has

addressed this by comparing the program
¯ Development of strategies for implementingalternatives to both the No Action Alternative and

the alternatives; and to the Existing Conditions. Existing Conditions
" - includes known thatprqiect operations are

¯ Preferred Program Alternative developmentconsistent with the biological opinions as of June
proeess(Phase II report) a discussion of this1995. By comparing the project alternatives to
Phase II effort can be found in the Phase IIboth the existing conditions and the No Action
Interim Report Appendix. Alternative, the Programmatic EIS/EIR discloses

the range of impacts that may result, Without
Twelve of the 17 configurations are discussed inhaving to make an assumption about the specific
detail in Section 2.3.3: Section 2.3.3.4 discusseschanges in operations that would require
the reasons why five of these alternativereinitiationoftheconsultations.
configurations were not carried forward for ¯
further evaluation in this Programmatic EIS/EIR.In addition to the modeling assumptions,

additional assumptions were made about
2.3 PHASE II ALTERNATIVES agreements, operations and regulatory criteria for

both Existing Conditions and the No Action
This section presents a description of alternativesAlternative. All of these assumptions are depicted
considered in the Programmatic EIS/EIR. in Table 2-1.

2.3.1 No Action Alternative The No Action Alternative also includes physical
features that’ would have been implemented

The No Action Alternative is used as a basis for
regardless of CALFED’s actions. The criteria for

comparison of the program alternatives. Theinclusion of physical features in the No Action

purpose of this comparison is to highlight theAlternative were: (1) Had the action been

changes to the environment that would take place
approved for implementation? (2) Did the action

as a result of implementing the varioushave funding for implementation? (3) Did the
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Actions Existing Conditions No Action Alternative ¯
Interim Re-operation of 400 to 670 TAF flood control reservation Same as Existing Conditions
Folsom Reservoir

IWater Conservation Based on information developed by Department ofi Assumes levels per upcoming
Water Resources for Bulletin 160-98 Bulletin 160-98

Land Retirement Assume no land retirement Assumes 45,000 acres retired by
2020 according to Bulletin 160- ¯
93

Groundwater Regulations Assumes existing groundwater regulation policiesSame as Existing Conditions

Production Assumes power produced incidental to other Same as Existing Conditions lPower
operations

Flood Control Policies Assumes existing policies Same as Existing Conditions

PopulationEstimates CA Dept. of Finance Projections for 1995 CA Dept. of Finance Projections 1
for 2020

Delta Standards 1995 WQCP and delta smelt and winter-run Same as Existing Conditions
Biological Opinions 1CVPIA Dedication of 800,000 AF (assumes B-2 Same as Existing Conditions
requirements of Act are met)
Deliver Level IV water amounts to state and federal ¯
refuges

Monterey Agreement In place Same as Existing Conditions

CVP and SWP Operations i Assumes continued operation pursuant to 1992 CVP Same as Existing Conditions ¯
operating criteria and procedures and current SWP
operating criteria

Water Contract Rate Setting Assumes existing rate setting policies Same as Existing Conditions

Endangered Species ListingsAssumes current listed species Same as Existing Conditions 1
Drinking Water Regulations Assumes .existing regulations Same as Existing Conditions

Level of Development 1995 2020

CVP Delta Exports 3.3 MAF 3.5 MAF with variations in a few
wet Years

SWP Delta Exports 2.6 to 3.6 MAF variable between 3.6 and 4.1
MAF

Coordinating Operations Continue with current agreement Same as Existing Conditions
Agreement

ITracy Pumping Capacity Current permitted capacity (4,600 cfs) Same as Existing Conditions

Sacramento, American, Meet current instream water requirements including Same as Existing Conditions
Feather, Stanislaus, Merced,BiologicalOpinion, FERC, SWRCB, CVPIA, DFG, ¯

¯
Mokelumne Rivers, etc. etc. 1
Banks Pumping Capacity Current permitted capacity (6,680 cfs) Same as Existing Conditions

Trinity River Maximum release of 340 TAF Same as Existing Conditions ¯
lTuolumne and Yuba Rivers Previous instream flow requirements New FERC agreements"

Vemalis Salinity Standard Not completely met in all years Met in all years subject to
Vemalis Adaptive Management ¯
Plan 1

Table 2-1. Physical, Regulatory. and OperationalAssumptions for Existing Conditions and the No
Action Alternative Based on their Status as of June 1995

1
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action have final environmental documents? (4)would be used ifthe evaluations were madetoday.
Did the action have final environmental permits?These newer assumptions were used for the
(5) Was the action excluded from the CALFED evaluations that went into the Phase II Report. It

and Were the effects of the action is conceivable that other be madeProgram? (6) changesmight
identifiable atthe level of detail being consideredin the many assumptions in Table 2-1. For
for CALFED analysis? Feature~ meeting all theseinstance, the spring-run salmon could be listed by
criteria are: Coastal Aqueduct Branch II; Shastathe Federal Government pursuant to the
Temperature Control Device; Kern Water Bank Endangered Species Act. Should such a listing
facilities which were completed and operation asoccur before the Record of Decision and
of June 1995; Los Vaqueros Reservoir Project; Certification of this Programmatic EIS/EIIL~ the
Eastside Reservoir Project; New Melonesprogrammatic consequences of such a listing on
Conveyance Project; Interim Re-operation ofthe CALFED Program would be addressed in the
Folsom Reservoir; .Sacramento River Floodfinal Programmatic EIS/EIR.
Control System Evaluation-Phases II and III;
Semitropic Water Storage District Groundwater 2°3,2 Over~lew of AIterrlatlve
Banking Project; Monterey Agreement; and Stone Elements
Lakes National Wildlife Refuge.

The rigorous screening process used by the
This section provides a brief overview of the
various elements making up all three alternativesCALFED Programresulted relativelyfew
and their 12 configurations. The overview isadditional plfysical features beyond those already

in place on June of 1995. For example, thefollowed by Section 2.3.3, which pulls the
of Folsom Reservoir      elements together into the various alternatives.interimreoperation had just

Section 2.3.3.4 describes alternatives not carriedbeen initiated, Los Vaqueros Reservoir, Shasta
Temperature Control Device and Eastsideforward for further evaluation. For more detailed

information on each of these elements or theReservoir were under construction and the Kern
Water Bank was just completed when thealternatives, please see the Alternatives Technical

CALFED P~ogram was describing the No Action Appendix.

Alternative. Similarly, as can be seen in Table
2-1, there are relatively few assumptions which

Each of the alternative configurations include

differ between the No Action Alternative .and
Ecosystem Restoration, Water Quality, WaterUse

Existing Conditions. These similaritiesbetweenEfficiency, Levee System Integrity, Water

what is depicted for Existing Conditions andwhatTransfers and Coordinated Watershed

is depicted for the No Action Alternative make it Management elements. The description of each

very difficult to identify different consequencesof these elements is very similar among all

when comparing either the No Action Alternativeconfigurations. Most of the alternatives also

or Existing Conditions to the ,barious programinclude storage and conveyance elements.

alternatives. Generally, the storage element is quite similar for
each alternative configuration which hasstorage,

During the development of Phase II of thebut not all the alternatives include storage. The

Program, a change has been made to one of theconveyance element differs the most among the

water simulation modeling assumptions which hadalternatives.
been used to depict the No Action Alternative.
After the CALFED Program concluded its The makeup of the various program elements is
evaluation of the of the various still undergoing refinement and development. Inconsequences
alternatives, there were new developments relatedorder to evaluate consequences and release this
.to implementation of Section 3406 (b)(2) of the document eai’ly in 1998, it was necessary to use

Central Valley Project Improvement Act. As the alternative configuration descriptions as of
such, the modeling assumptions used for 3406early 1997. The technical appendices to this
(b)(2) in this document differ from those thatProgrammatic EIS/EIR for each of the CALFED
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Program elements provide a description of theirConsidering storage capacity needs for different I
current status. Similarly, the Phase II Reportpurposes, and operational flexibility ofthe system,
evhluations reflect a more recent description ofa range of facility sizes have been evaluated:

¯ the alternatives than those described in this Ichapter. ¯ 3.0 million acre-feet (MAF) surface storage
upstream of the Delta (enlargement of

The descriptions of the vad0us elements are, at
existing storage or new off-stream storage)on

I
times, quite specific. For example, the descriptions Sacramento River tributaries;

of Delta conveyance facilities identify islands and ¯ 500,000 acre-feet (TAF) surface storage
Ichannels~along the conveyancealignments. The upstream of the Delta (enlargement of

specificity associated with the conveyance facilities existing storage or new off-stream storage) on
and other CALFED program elements as well, were

I
provided as examples of potential options to help

San Joaquin River tributaries;

the reader better understand what was being ¯ 2.0 MAF surface storage off-aqueduct (South.contemplated. These alignment descriptions, as
noted above, are not current and should not be

of Delta);
Iconsidered as final. A sizable amount of work will ¯

be needed in Phase III before any alignment is
¯ 200 TAF in-Delta storage;

selected or any new facility or restoration action is
Iimplemented. This workwill include substantial site

¯ 250 TAF groundwater storage in the

specific environmental analysis including
Sacramento Valley;and

preparation of environmental documents. ¯ 500 TAF groundwater storage in the San
IJoaquin Valley.

2.3.2.1 Water Storage and Conveyance (See text box next page.)
I

New storage would provide opportunities for Conveyance elements would convey water from
enhanced timing and flow management to morenorth of the Delta to south of the Delta. The

Ieffectively and efficiently satisfy urban,various conveyance components in this category
agricultural, and environmental beneficial users,range from modifications to existing facilities in
Additional study will be required to determine thethe south Delta, to improvements to existing Delta

Ineed for additional storage, optimal storage sizeschannels, to the construction of an isolated
considering physical factors, hydrology andtransfer facility.
hydraulic constraints, economic allocation of

Icosts, and assurances needed for successful long-Existing through Delta facilities include:

term multi-benefit operations.
¯ South Delta Modifications intended to result         I

Several options are under consideration for those in removal of current regulatory constraints

alternative configurations that include additional and thus allow the export pumps to.operate at

storage including enlarging existing facilities, and. their physical capacity.

Ideveloping new off-stream and on-stream storage
reservoirs. Groundwater storage developmentwill̄ State Water Project/Central Valley Project

be implemented with demonstration projects in (SWP-CVP) improvements to provide

Ipartnership with local agencies wi.th attention to additional operational flexibility.
groundwater levels, water quality, local economic
impacts, and any other third-party impacts. Modified through-Delta improvements include:

¯ Physical modification of Delta channels to         I

support continued conveyance through the
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I
Various types of new storage components were evaluated, flood conveyance, habitat restoration, water
for their potential to contribute to an overall approach to supply, and south Delta water quality.

i meeting Program objectives. Different types of storage
components would provide different kinds of benefits. ¯ A new screen or unscreened diversion (up toStorage upstream of the Delta would function differentiythan
storage adjacent to export canals downstream of the Delta. 10,000 cubic feet per second [cfs]) from the
Off-stream surface storage provides different benefits and . Sacramento River along with channelI generally fewer environmental impacts than on-stream modifications will increase flow andcapacitysurface storage. Groundwater banking and conjunctive use
programs could enhance benefits provided by surface decrease flow velocity.
storage.

I A preliminary evaluation was performed to determine an The channelimprovementsincludecorridors
appropriate range of storage to be examined at a of habitat along selected channels; setback
programmatic level. A rough approximation of water supply levees to provide restored shaded riverine

i benefits for various storage volumes was made for both aquatic habitat; shallow water habitat, as wellSacramento River off-stream storage and south of Delta off-
aqueduct storage, as increased water conveyance and flood

protection; and conversion of islands into

i This preliminary evaluation indicates that most water supply tidally influenced habitat.benefits of Sacramento River off-stream storage are
achieved with about 3 MAF of storage, while most water
supply benefits of south of Delta off-aqueduct storage are Dual Delta Conveyance is formed around a
attained with about 2 MAF of storage. Of course, theI relationship of water supply benefits to storage volume is combination of improved through-Delta
highly dependent on operating assumptions. Much more conveyance and new isolated conveyance. It
detailed information about specific locations of new storage, includes:potential allocation of storage benefits, and operational goals

I and constraints would be necessary to determine an optimal
volume of storage from a water supply perspective. ¯ A new screened diversion facility on the

Sacramento River between Hood and Freeport
Other types of surface storage considered include San

I Joaquin River tributary storage and in-Delta storage, could supply a new isolated conveyance
Relatively smaller volumes of storage are practical for these facility to transport water around the east side
types of storage facilities due to engineering considerations, of the Delta to the existing south DeltaGroundwater. banking and conjunctive use in the pumping plants. The newscreeneddiversion

i Sacramento and San Joaquin Valleys were also considered.
The practical storage capacity available for groundwater facility could also supply water for continued
storage in these areas will be determined only after detailed through-De!ta conveyance.study of specific projects and full consideration of local
concerns. For study purposes, groundwater storageI volumes of 250 TAF in the Sacramento Valley and 500 TAF ¯ The isolated conveyance can be sized and
in the San Joaquin Valley were considered, operated to convey from 5,000 to 15,000 cfs
Based on this preliminary evaluation of potential water to the south Delta export facilities. For some

I supply benefits and practical consideration of acceptable of the smaller isolated conveyance capacities,
levels of impacts and total costs, the range of total new a buried pipeline concept would be evaluated.storage considered for evaluation was from zero up to about
6 MAF. This amount of new storage was considered a

I reasonable range for study purposes; much more detailed ¯ The through-Delta conveyance capacity could
study and significant interaction with stakeholders will be range from use of the existing unalteredrequired before specific locations and sizes of new storage
are proposed. A more complete screening process, taking channels to channel enlargements by dredging

i into account potential environmental impacts, engineering and setback levees. Improvements to north
feasibility, costs, and benefits, will proceed over the coming Delta channels could be designed to providemonths.                                                           " multiple benefits for flood conveyance,

habitat restoration, water supply, and southI Delta from north to south. The through-Delta Delta water quality.
conveyance capacity could range from use of
the existing unaltered .channels to channel 2.3.2.2 Ecosystem Restoration ProgramI enlargements by dredging and setback levees.
Improvements to north Delta channels could The Ecosystem Restoration Program (EKP)
be designed to provide multiple benefits for focuses on the restoration of ecological processes
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¯
associated with stream flow, stream channels,Potential benefits of the habitat restoration
watersheds, and floodplains. These processesprogram include:
create and maintain habitats essential to the
survival of species dependent on the Delta. In̄ Reversing the decline in ecosystem health by
addition, the ERP aims to reduce the effects of reducing or eliminating factors which degrade
stressors (such as unscreened diversions and habitat, impair ecological funetions, orreduce
introduced species and toxicity), that inhibit the population size or health of species
ecological processes, habitats, and species.

¯ Produces a healthy Bay-Delta ecosystem that
The ERP is not designed as mitigation for projects provides for the needs of plants, animals, and
that would improve water supply reliability or people using the system
bolster the integrity of Delta levees. Improving
ecosystem functions and increasing the amount¯ " Supports sustainable production and survival
and quality of habitat are equally as important as of plant and wildlife species, including
other program goals related to water supply resident species as well as migrants such as
reliability, water quality, and system integrity, the waterfowl that use the Pacific Flyway

each winter
The difficulties and uncertainties of ecosystem

¯ restoration call for a flexible implementation̄ Reduces the conflict between fisheries and
strategy that can accommodate and respond to . diversions
new information. The foundation of the ERP is
adaptive management. Adaptive management isPotential concerns of the habitat restoration
a process of testing alternative ways of meetingprogram include:
objeetives~ and adapting future management
actions according to what is learned. Adaptivē Setback levees along the Sacramento and San
management relies on identifying indicators of Joaquin rivers may remove agricultural land
ecosystem health, comprehensive monitoring of from production.
indicators, focused research, and phasing actions.

¯ Restoration of riparian habitats adjacent to
The ERP will remain relatively unchanged levees may increase ~the difficulty of
between the alternatives.However, its maintaining safe and stable levees and may
performance can vary with the other program increase risk of levee catastrophic failure.
elements. Storage can improve instream flows,
Delta outflows, and modification of timing of̄ Reestablishment of river meander zones may
diversions. Improved conveyance .to the south increase sediment loads in the short-term and
Delta export pumps can improve timing of impact downstream navigation channels;
diversions to reduce impacts on fish. Conveyance sediment loads may also increase
type can reduce adverse Delta flow circulation maintenance costs for flood bypass systems.
issues and can also reduce the entrainment effects
on fisheries. Water quality improvements through̄ The enhancement of fishery populations may
source controls andtiming of remaining pollutant require reeonsultation pursuant to tlie
releases improves water quality and reduces Endangered Species Act; (e.g., increased
toxicity for the ecosystem. Improvements of Delta smelt around the North Bay aqueduct).
levees and channels for improved system integrity
can also incorporate new habitat features.̄ . Floodway eonversions to habitat may increase
Reduced diversions associated with water use maintenance costs or impair floodway
effieieney measureshelpsredueediversioneffeets capacities; there may also be impacts to
on fisheries, agricultural acreage.
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* Depending on how the program isenvironmental, industrial, and recreational
implemented, actions to address salmoninterests are represented by this group.The
migration at the head of Old River mayparameters of concern include:
impact water stages and quality as well as
flood stages in the south Delta channels. , Metals and trace elements (cadmium, copper,

mercury, and zinc);
¯ There is uncertainty about implementation

level and experience needed to achievē Pesticides and other synthetic organic
desiredresults¯ chemicals (earbofuran, chlordane,

chlorpyrifos, diazinon, toxaphene,
¯ Water supply reliability improvements diehlorodiphenyltrichloroethane(DDT),

resulting from ecosystem restoration could polychlorinated biphenyls (PCBs);
take considerable time to achieve.

¯ Minerals and nutrients (total dissolved solids,
2.3.2.3 Water Quality Program chloride, bromide, nitrates); and

The Water Quality Program consists of a series of̄ Physical characteristics (pH, temperature),
actions designed to improve water quality in the toxicity, and pathogens (viruses, bacteria,
Bay-Delta system and support all beneficial uses protozoa).
including drinking water supply, recreation,
agricultural and industrial water supply, andA more complete listing of. water quality
protection and enhaneement of aquatic life. Theparameters of concern can be found in Table
program includes programmatic actions to reduce6.1.1-1.

¯ water quality degradation from hgrieultural
drainage, urban and industrial runoff, mineThe Water Quality Program will remain relatively
drainage, and municipal and industrial wastewaterunchangedbetween the alternativesbut its
diseharges...Most actions involve a reduction inperformance can vary signifieantiy depending on
discharge of elements of concern to waterways;the other program .elements. Storage can help
others involve changes in of wastewater timing for release of pollutants remaining aftertiming
release and relocation of water supply intakes,source control efforts. Improved conveyance to
The actions are organized by geographic regionsouth Delta export pumps will improve water
and described in the Water Quality Programquality for those diversions but may decrease
Appendix. quality for in-Delta diversions¯ Water use

efficiency measures can improve water quality
It should be noted that the Water Quality Programentering the Delta by reducing some agricultural
relies on source control, increased enforcement ofdrainwater containing pollutants.
existing regulatory programs and provision of
incentives for action that goes beyond currentPotential benefits of the Water Quality Program
regulatory programs. The actions do not involveinclude:
new regulatory programs.

* Improves Delta water quality by reducing the
Water quality parameters of concern are volume of-urban and agricultural
constituents that cause water quality problems by runoff/drainage and concentration of
affecting beneficial uses of water, or are pollutants enteringtheDelta
indicators of water quality problems. The
parameters of concern for the CALFED Water ° Improves water quality for the ecosystem by
Quality Program were identified with the reducing toxics as a limiting factor
assistance of technical fromexperts public
agencies, private industry, and public̄ Improves drinking water quality and publi~
representatives. Collectively, agricultural, urban, health benefits
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The role of CALFED agencies will be twofold.
¯ Reduces concentration of compoundsFirst, they will offer support and incentives

contributing to trihalomethane formationthrough expanded programs to provide planning,
potential and degradation of drinking water technical, and financing assistance. Second, the
supplies CALFED agencies will play an important role in

providing assurances that cost-effective efficiency
Potentialconcerns of the Water Quality Program measures will be implemented.
include’.

Based on a more detailed analysis provided in.the
¯ Retention of agricultural drainage andWater ~Use Efficiency Appendix to the

changing the timing of releases to the riverProgrammatic EIS/EIR, estimates of potential
and Delta will not change the total mass ofconservation and water recycling are summarized
salts recycled through the San Joaquin Val!eyin Table 2-2. Values represent water savings
irrigation system expected to occur for future conditions regardless

oft.he outcome ofa CALFED solution (termed no-
. Treatment systems for agricultural drainageaction) as well as the incremental savings

may be prohibitively expensive expected from a CALFED solution.
Representative values shownin this summary

¯ Wetland treatment systems may exposetable are all midpoints in value ranges contained
wildlife to toxic effects in the Water Use Efficiency Appendix.

¯ Source control actions for agriculturalWith respect to urban ,and agricultural
drainage may be prohibitively expensive forconservation, the Program proposes to re!y largely
some agricultural interests on locally directed processes to provide

endorsement oi certification of urban and
¯ Management ofurbanstormwaterrunoffmayagricultural water suppliers that are properly

be proh!bitively expensive and difficult toanalyzing conservation measures and are
implement implementing all measures that are cost-effective

and feasible. Organizations composed of water
¯ Need to determine impacts or benefits tosuppliers and public interest or environmental

south Delta stage, circulation, and watergroups already exist that may be able to serve this
quality function. Endorsement or certification of water

suppliers will enable CALFED agencies to target
2.3.2.4 Water Use Efficiency Program assistance programs and other measures to assure

reasonable and beneficial use.
The CALFED Water Use Efficiency Program
approaches water use efficiency from a policyThe Water Use Efficiency Program includes the
perspective. In contrast to all Other programfollowing programmatic actions.
elements, few technical issues are addressed. This
approach is necessary and appropriate becauseConservation-related actions include:
implementation of efficiency measures occurs
mostly at the local and regional level by local̄ Work with the California Urban Water
agencies, not by state and federal CALFED Conservation Council and the Agricultural
agencies. The program’s policy toward water use Water Management Council to identify
efficiency is a reflection of the California’s legal appropriate urban and agricultural water
requirements for reasonable and beneficial use of conservation measures, set appropriate levels
water: existing water supplies must be used of effort, and certify Or endorse water
efficiently, and any new water supplies that are suppliers that are implementing cost-effective
developed by the program must be used efficiently feasible measures.
as well.
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Net Water Savings t
(1,000 acre-feet annually)

. Urban Agriculture Urban
Conservation Conservation Recycling

CALFED No Action
(occur as future trends in absence of a 1,480 230 ¯ 1,170
Bay-Delta solution)

CALFED Program
(result of CALFED Program actions) 740 160 300

Total 2,220 390 1,470

Total 4,080
1. "Net water savings" is water available for reallocation to other water supply uses. Reductions in applied water would
be greater.

Table 2-2. Representative ,Net Water Savings From Water Use Efficiency Measures

.
¯ Expand state and federal programs in order to¯ Provide regional planning assistance which

provide sharply~increased levels of planning, can increase opportunities for use of recycled
technical, and financing assistance, and Water.
develop new ways of providing assistance in
the most effective manner. Assurances will play a critical role in the Water

Use Efficiency Program.    The assurance
¯ Help urban water suppliers comply with themechanisms are structured to ensure that urban

Urban Water ManagementPlanningAct. and agricultural water users implement the
appropriate measures~ aefficiency As

¯ Help water suppliers and water users identifyprerequisite to obtaining CALFED Program
and implement water management measuresbenefits (receiving "new" water, participating as
that can yield multiple benefits includinga buyer or seller in a water transfer, or receiving
improved water quality and reduced" water from a drought water bank) water suppliers
ecosystem impacts: will have to show that they are in compliance with

the applicable urban or agricultural council
¯ Identify and implement practices to improveagreements and applicable State law. This

water management on wildlife refuges, requirement will result in serious analysis and
implementation of conservation measures

Water recycling actions include: identified in those agreements. In addition, the
Program is considering a requirement that

¯ Help local and regional agencies comply withrecipients of "new" or transferred water meet
the water recycling provisions in the Urbanwater measurement and volumetric pricing
Water Management Planning Act requirements developed under the Central Valley

Project Improvement Act.
¯ Expand state and federal recycling programs

in order to provide sharply increased levels ofA high level of water use efficiency may also be
planning, technical, and financing assistance,assured through the concept of linked
and develop new ways ofproviding assistanceimplementation. Widespread demonstration of
in themosteffectivemanner efficient use by local water suppliers and

irrigation districts could be a prerequisite to
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CALFED’ implementation of other program Potential concerns of the Water Use Efficiency
actions for water supply reliability. Program include:

The Water Use Efficiency Program remains̄ Average year conservation may produce few i
relatively unchanged among the alternatives, critical year benefits unless conserved water
However, depending on the alternative, more or can be stored.
less implementation of water use efficiency ¯
measures may occur at the local level as water̄ Conservation may adversely affect
suppliers integrate efficiency measures into their downstream water reuse.
integrated resources planning. The extent of
feasible water recycling is affected by efforts tō As conservation becomes an integral part of.
maintain and improve water quality. Source water water management, it can reduce
that is high in salinity may not be suitable for opportunities for additional water use
subsequent recycling, reductions during shortages, and increase the.

need for reliability.
The effectiveness of water use efficiency methods ¯
can be enhanced by storage of the saved water for2.3.2.5 Levee System Integri~ Program
later use. For example, the groundwater banking
and conjunctive use programs in Delta exportThe Levee System Integrity Program has five ¯
areas such as the San Joaquin Valley and theelements:
Tulare Lake Basin and ifi the Sacramento Valley
could be expanded. Improved conveyance to thē The Delta Levee Base Level Protection Plan
South Delta export pumps will help move water strives to increase the stability and structural
when it is needed. The opportunity for transfers integrity of Delta project and nonproject
will be increased, which will provide market levees up to the Corps PL 84-99 standard.
incentives for implementation of water use ¯
efficiency .actions. Conversion of certain̄ The Delta Levee Special. Improvement
drainage-affected agricultural lands to other uses Projects provide increased flood protection
may reduce the pollutant load entering the Delta. beyond the DeltaLevee Base Level Protection

Plan for Delta islands with many public
Potential benefits of the Water Use Efficiency benefits.
Program include:

I¯ The Delta Island Subsidence Control Plan
¯ Reduees demand for Delta exports and related reduces island subsidence to improve long-

entrainment effects on fisheries, term reliability of Delta levees. 1
¯ Can help in timing of diversions for reduced̄ The Delta Levee Emergency Management

entrainment effects on fisheries. Plan will build upon existing emergency ¯
management resources to protect critical

¯ Could make water available for transfers. Delta resources during an emergency.

¯ May delay need (and ,size) foi" new water¯ The Delta Levee Seismic Risk Assessment
facilities, will identify and increase the understanding

of the seismic risks to Delta resources and
May improve overall Delta and tributary develop reeommendationforinereasingDelta
water quality, levee seismic stability.

¯ Could reduce the total salt load to the San The levee plan will remain relatively unchanged
JoaquinValley. between the alternatives.    Delta channel

modifications for conveyance may require a levee
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setback along the alignment or a different leveē Without an adequate subsidence control plan,
cross section depending on channel velocities, levee stabilization may not be successful over
The levee cross sections in places may vary the long term in the peat soil areas of the
depending on locations selected for levee- Delta.
associated habitat. Overall potential benefits of
the Levee System Integrity Program include: ¯ Sea level rise could eventually jeopardize

10ng-term levee viability, especially in
¯ Subsidence reduetlon helps long-term Delta combination with continued land subsidence.

system integrity ’
2.3.2.6 Water Transfers

¯ Ensures suitable funding, equipment and
materials availability, and coordination toWater transfers are currently an important part of
rapidly respond to levee failures water management in California, and offer the

potential to play an even more significant role in
¯ Provides funding for continued maintenancethe future. An open and active water transfers

of levees to protect Delta functions market will improve the economic efficiency of
water use, will provide an incentive for-water

¯ Increases ~reliability for. water supply needsusers to implement cost-effective c.onservation
from the Delta and in,Delta water qual.ity measures that yield transferable water, and will

help ensure realistic evaluation of the
¯ Increases reliability for in-Delta land use andcost-effectiveness ¯ of any new ° supply

habitat development. The program is addressing water
transfers from both a technical and policy

¯ Increases reliability for in-Delta aquatic andperspective. Teelmical considerations related to
wildlife habitat conveyance and storage vary among the

A transfer framework isalternatives. water policy
Potential concerns of the Levee System Integritybeing established to resolve many of the issues
Program include: that currently constrain transfers or raise concerns

.when transfers do occur.
¯ Providing increased levee stability and higher

levels of flood protection in a staged fashionThe policy framework is expected to provide an
can expose adjacent islands tohigher levels ofeffective means of moving water between users on
flood risk until their priority is reached in thea voluntary and compensated basis, as well as a
staged program means of providing incentives for water users to

implement management practices which will
¯ Attempting to reach a uniform high level ofimprove water use efficiency. Transfers can also

flood protection may be prohibitively provide water for environmental purposes in
expensive addition to the minimuminstream flow

requirements.
¯ Creating aquatic habitat as part of levee

stabilization work may impact terrestrialWater transfer policy must also provide, a means
habitats and vice versa ~ of ensuring that water transfers do not merely

improve short-term water supply reliability at the
¯ Creating subsidence buffer zones may removeexpense of local communities or groundwater

agricultural lands from production and impactresources. Reductions in groundwater can occur
terrestrial habitats, when users of surface water transfer this water to

others and switch to groundwater instead. Local
¯ Improving flood protection may impact both communities can be affected when agricultural

a~luatie and terrestrial habitats, land is taken out of production in order to transfer
the water that would have been used for irrigation.
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All of those dependent on an agricultural economy and interwatershed coordination of restoration
-- from farm workers to farm equipment and managementeffortsincludingplanning,
mechanics -- can be adversely affected. Strong data collection, implementation, and
mechanisms to avoid or mitigate water transfer monitoring of results. A complete inventory
impaetstothirdpartiesandgroundwaterresources of watershed plans, programs, and projects
will be essential elements of a CALFED water would also be included.
transfer policy.

¯ Implement a planning process which takes
The CALFED water transfer element proposes a advantage of local watershed management
policy framework for water transfer rules, councils, Coordinated Resource Management
baseline data collection, public disclosure, and and Planning efforts, and similar stakeholder
analysis and monitoring of water transfers, both ongoing processes. The planning process
short and long-term. The element, in its final would include participation by CALFED
form, may also identify areas where additional agencies as well to provide technical
regulation or statutory changes are desirable. Such assistance and identify federal land
modifications to existing policy are expected to management agency matching of efforts with
facilitate the water transfer market, although the state and local actions. The output would be a
annual voluriie of transfers will still be dependent strategy for achieving coordinated, restored
on locally developed agreements and assurances, watersheds.

2.3.2.7 CoordinatedWatarshed Management ¯ Provide for long-term coordination, new

¯ funding, and prioritization programs for
The CALFED Bay-Del~ Program is developing watershed management and restoration

¯ and implementing a comprehensive plan to through the watershed management structure.
address a declining ecosystem, uncertain water These programs should take advantage of
supplies, imperiled water quality and decreased existing funding programs which are currently
levee system integrity. This plan will include an in place. New funding sources developed as
integrated approach to solving these problems and part of CALFED and other opportunities will
watershed management is one of the components also be identified. CALFED will provide a
of the approach. Watershed management will be eoordinationpoint for participating CALFED
included in each of the alternatives as a means of agencies to more effectively coordinate their
improving water quality, ecosystem quality, and watershed budget dollars and use them in
water yield, and levee system integrity, conjunction with CALFED funds.

The Coordinated Watershed Management .- Implement data collection, standardization,
Programwillineludeaeomprehensive, integrated, monitoring, interpretation, and repoSing
ecosystem-wide approach to developing methods mechanisms as part of the CALFED adaptive
for protecting and enhancing beneficial uses of the management program. This information
Bay-Deltasystem.Managementeffortsthroughout would be available for incorporation into
the watersheds will achieve maximum efficiency CALFED scientific analysis and reporting.
and effectiveness if they are carried out as part of
a coordinated effort and will provide the means toCoordinated watershed management efforts will
organize existing and new management programsbe carried out in all of the study area regions to
which demonstrate clear linkage to correcting theensure an integrated approach to watershed
problems of the Bay-Delta estuary. Themanagement, and to ensure that no misdirected
Coordinated Watershed Management Programimpacts occur within any of the study regions.
will:

°. Utilize the watershed management structure
to provide for intergovernmental, interagency,
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CALFED Alternatives include a variety of South
The Water Transfers and Coordinated Watershed Delta and .CVP-SWP Improvements that are
Management Programs described in Sections components of DWR’s Interim South Delta
2.2.3.6 and 2.2.3.7, respectively, would be Program. The specific ISDP facilities that are
implemented under each alternative and the featured in vadous alternatives include flow control
descriptions of these two program elements do not structures (Middle River, Grant Line Canal, Old
change between alternatives. Therefore, neither of River) and a fish control structure at the head of Old
these two programs will be noted again in the River. Channel dredging in Old River adjacent to
description of alternatives. Victoria Island is also derived from the ISDP.

Although the proposed location is the same, the
component that does vary between the Programs is

2.3.3 Alternative Description the new Clifton Court Forebay Intake Structure. The
ISDP concept features a 25,000-30,000 cfs gated

Summaries.. structure that is operated in conjunction with the
tidal This would allow for continuouscycle. design

This section provides a summary description of pumping of 10,300 cfs from the Banks Pumping
the 12 configurations analyzed in thisPlant.CALFED’sproposed.intakefacilityconsistsof
Programmatic EIS/EIR. The five configurations a fish-screening complex and a 15,000 cfs pump
not analyzed are discussed in Section 2.3.3.4. ~ station that can be continuously operated
Alternatives Matrix highlighting the major independentfrom tidal influence. Furtherstudies are
components of the individual alternatives is required to support the theory of continuous
provided in a pocket on the inside back cover of pumping at a rate of 15,000 cfs, year around,
this document for a quick reference. Tables 2-3, 2- without adversely impacting stages and water
4, .and 2-5 show the major components for quality in south Delta channels. The results of these
Alternatives 1, 2, and 3, respectively. The general studies may also indicate that channel enlargement
features of Alternatives 1, 2, a~d 3 are shown on in Old River might not be required atthis export flow
Figures 2-3, 2-4, and 2-5, which the reader can rate.
refer to when reading the following sections.

CALFED’s CVP-SWP Improvements also include a
2.3.3.1 Alternative 1-- Existing System 4,600 cfs channel (intertie) between Clifton Court

Conveyance and the Tracy intake channel, as well as new state-
of-the-art fish screens for the existing Tracy Fish

The general features of Alternative 1 are shown in Screening Facility. These features are not part of
Figure 2-3. Three configurations with various the. ISDP. Configurations 2D, 2E, 3H, and 31
south Delta modifications are included in this include channel impro~,ements in Old River that
alternative. One configuration includes new feature setback levees and habitat. This setback

levee concept would preclude the need for the ISDPsurfaceandgroundwaterstorage.
dredging component on OldRiver.

Configuration IA. Configuration ]A combines and
programs purchase of water from willing sellers ratherintegratesthesix withoutaddingnew

storage and conveyance facilities to supplement . than reliance on regulatory mandates.
the status quo.

" ¯ Habitat restoration of tidal wetlandemergent
Ecosystem Restoration. The entire ERP would be and tidal perennial wetland identified for the
implemented with the following modifications: South Delta area would be relocated to the

northern and western Delta. This change
¯ Operational changes in environmental would provide for intensive habitat

waterflows would be achieved through restoration targeting fisheries to
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Water Storage Conveyance Other Program Elements

Varies fi’om no new storage to:~ Varies fi’om existing Delta Ecosystem Restoration
channels with no conveyance Water Quality

3.0 MAF Upslream.(Sac) modifications to select south DeltaWater Use Efficiency
modifications. Levee System Integrity

1.0 MAF Off-Aqueduct Water Transfers
Coordinated Watershed Management

250 TAF Sac. Valley GW                                                ¯

500 TAF San Joaquin GW ¯

Table 2-3. Alternative 1--Existing System Conveyance

Water Storage Conveyance           Other Progra .m Elements

Varies from no new storage to: Varies from channel modificationsEcosystem Restoration
primarily for water conveyance to Water Quality

3.0 MAF Upstream (Sac) extensive modifications for water Water Use Efficiency
conveyance and habitat restoration̄  Levee System Integrity

500 TAF Upstream (S J) Water Transfers
Coordinated Watershed Management

2.0 MAF Off-Aqued~et

250 TAF Sac. Valley GW :

500 TAF S,a,q Joaquin GW

Table 2-4. Alternative 2-- Modified Through-Delta Conveyance

Water Storage Conveyance Other Program Elements "

Varies from no new storage to: Through-Delta channel Ecosystem Restoration
modifications vary from those Water Quality

3.0 MAF. Upstream (Sac) primarily for water conveyance to Water Use Efficiency
those for water Conveyance with Levee System Integrity

500 TAF Upstream (S J) extensive habitat restoration. Water Transfers
Coordinated Watershed Management

2.0 MAF Off-Aqueduct Isolated facility varies from small
(5000 cfs) to large (15,000 cfs)

250 TAF Sac. Valley GW

200 TAF In-Delta Storage

500 TAF San Joaquin GW

Table 2-5. Alternative 3-- Dual Delta Conveyance

!
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I Figure 2-3. Alternative I General Features
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Alternative 2.
General Features

!take
Shallow Channel
Isolated from
Sno~dg.rass Slough

Possible
Setback Flooded Islands
Levees or
Channel

to=o Thisalternative includes
.-.~= Ecosystem Restoration, I~

"""=" ~.~, Water Quality, Water Use ~-
°-’~"~ ........ Efficiency, Levee System u’)

......=.~ ~, Integrity,. Water Transfers                                , ~and Coordinated Watershed
.... .... ¯ Management Programs. ~
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(~ Operable Flow.~ ControlBarriers
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Alternative 3
-General Features-

Screened Intake                     ;
Possible
Flooded Islands

i
Possible
Modifications

OPen Channel
Isolated Facility

Possible Intakes
only)

:,

/ ~’i’~i~

~".,.~,.~ Flow
Fish Screens ~ ~.~o~,.~- Barriers
and Pump Station

This alternative includes i .............~ ~> Fish
Ecosystem Restoration, Barrier
Water Quality, Water Use
Efficiency, Levee System
Integrity, Water Transfers,
and Coordinated Watershed
Management Programs. Fish Screens



be located prudently distant from the SouthSWP and CVP improvements include: I
Delta pumping facilities.

¯ New fish screens at the Skinner Fish facility;
Water Quality Program. The entire Water Quality
Program would be implem.ented with thē New fishscreensattheTraeyPumpingPlant
following addition: intake; and

¯ Evaluate relocating water supply intakes̄ Intertie between Tracy Pumping Plant and
(such as North Bay Aqueduct, Tracy, ~ind Clifton Court Forebay to provide operational
Contra Costa Water District intakes) to avoid flexibility to minimize fisheries impacts.
salts and organic carbon that reduce the
ability to recycle water and that complicate Configuration 10. Configuration 1C builds on
disinfection and are sources of disinfectionConfiguration 1B by adding new conveyance to ¯
by-products, provide for increasing the diversion capacity of

existing exports to their full physical capacity and
Water Use Efficiency. Tlie entire Water Use enlarging Delta channels, and includes new ¯
Efficiency Program would be implemented, surface and groundwater storage facilities |

throughout the watershed. Except for one minor
Levee System Integrity. The entire Levee System change in the ERP, all six alternative elements fit ¯
Integrity Program would be implemented, together as they did with Configuration 1A. |
Storage and Conveyance. No new water storageis Ecosystem Restoration. Configuration 1C would
proposed. No conveyance improvements are implement the entire ERP with the following
proposed: change from Configuration 1A:

Configuration 18. Configuration 1B combines and¯ Some environmental water flows would be 1
integrates ~e six alternative elements with select met through use of new storage specifically
south Delta improvements. Configuration 1B allocated to environmental water supplies.
builds upon Configuration 1A by adding fish ¯
screens ~at the Banks and Traey pumping plantsStorage and Conveyance. A range of facility sizes
and an intertie between the Traey pumpingplantwill be evaluated up to:
and Clifton Court Forebay. All six alternative ¯
elements fit together as they did with̄ 3.0 MAF surface storage upstream of the
Configuration 1A. Delta (enlargement of existing storage or new

off-stream storage) on Sacramento River ¯
Storage and Conveyance. No new water storage is tributaries; 1
proposed.

¯ 1.0 MAF surface storage off-aqueduct (South         ¯
Proposed South Delta Modifications include: of Delta); |
¯ Installation of an operable .barrier or¯ 250 TAF groundwater storage in the

equivalent at the head’ .of Old River to Sacramento Valley; and ¯
maintain a positive flow down the San
Joaquin River; and ¯ 500 TAF groundwater storage in the San

Joaquin Valley.
!¯ Flow and stage control measures on Middle

River, Grant Line Canal, and Old River or Additional proposed South Delta Modifications
other methods to control flow, stage, and include:
south Delta salinity.

CALFED Bay-Delta Program Draft Programmatic EIS/EIR 2 PROGRAM DESCRIPTION
2-22

C--0051 77
C-005177



I ¯ A new Clifton Court Forebay intake strticture; ¯ Shallow water habitat identified for the Delta
and, would be located in the eastern Delta by

i breaching select portions of the east levee
¯ Channel enlargement along a 4.9-mile reach along the South Fork Mokelumne River and

in Old River. protecting interior levee slopes.

I 2.3.3.2 Through- Quality Program. The entire QualityAlternative 2--Modified Water Water
Delta Conveyance Program~ would be implemented with the

following additions:

I The features of Alternative shown ingeneral 2are
Figure 2-4. Combinations of four potential¯ Evaluate relocating water supply intakes
conveyance options and three new storage options (such as North Bay Aqueduct, Traey, and

I differentiate the four configurations of this " Contra Costa Water District intakes) to avoid
alternative, salts and organic carbon that reduce the

ability to recycle water, complicate

i Configuration 2A disinfection, and are sources of disinfection
by-products.

Configuration 2A combines and integrates the six

I alternative elements with North and South Deltā Relocate Delta island drainage discharges
channel modifications designed to improve water . away to channels other than those identified
conveyance. Configuration 2A is the "minimal" for conveyance modifications.

I alternative to achieve improved through-Delta
conveyance. It provides for more efficient waterWater Use Efficiency. The entire Water Use
conveyance from the Sacramento River throughEfficiency Program would be implemented.

I Snodgrass Slough, North Fork Mokelumne River,
and Old River near CliftonCourt Forebay. It also Levee System Integril~. The entire Levee System
includes the Alternative 1B and 1C conveyanceIntegrity Program would be implemented with the
features. The configuration does not providefollowing modifications:I additional water storage.

¯ The program would be adjusted to
Ecosystem Restoration. The entire ERP would be accommodate new setback levees for

I with the modifications: improved water and flooding ofimplemented following conveyance
McCormack-Williamson Tract.

¯ Operational changes in environmental water

I flows would be achieved through purchase ofStorage and Conveyance. No new water storage is
water from willing sellers rather than relianceproposed.
on regulatory mandates.

I A new 10,000-cfs screened intake at Hood would
¯ Habitat restoration identified for the southdivert water into the improved through-Delta

Delta area would all be located west of the channels from the Sacramento River. This would

I flow and stage control structures on Middle include:
River, Grant Line Canal, and Old River.

¯ A gated intake with pumping plant to open

I ¯ Habitat improvements along the North Fork channel;
Mokelumne River would be limited to
establishing a riparian habitat corridor̄ Fish semen and bypass system;

I associated with setback levees constructed to
modify eharmel conveyance. ¯ Open channel to Snodgrass Slough with

setback levee along east side of channel to

i McCormack-Williamson Tract;
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~torage allocated to environmental water
¯ Relocation/replacement of existing supplies.

improvements displaced by the new channel;
and Habitat restoration identified for the south ¯

Delta area would all be located west of the
¯ Breach McCormack-Wiiliamson Tract levee flow and stage control structures on Middle

to flood island for shallow water habitat and River, Grant Line Canal, and Old River.
water conveyance.

¯ Habitat improvements along the North Fork
NorthDeltaChannelmodificationswouldprovide Mokelumne River would be limited to
for deepening and widening the Mokelumne River establishing a riparian habitat corridor
channel to improve water conveyance and flood associated with setback levees constructed to
control in the northernDelta. These ¯ modi~ channel conveyance. []
modifications include:

¯ Shallow water habitat identified for the Delta
¯ Purchase of 600-foot-wide alignment along would be located in .the eastern Delta by ¯

Mokelumne River from I-5 to the San Joaquin breaching select portions of the east levee []
River; along the South Fork Mokelumne River and

¯ Replacement of existing leveeson one side of
protecting interior levee slopes.

I
the existing channel with new setback leveesStorago and Gonveyaneo. A range of facility sizes
approximately 500 feet back from the existingwill be evaluated up to:
channel;

¯ 3.0 MAF surface storage upstream of the
Removal of existing levees where they Delta (enlargement of existing storage or new
obstruct the new channel and convert off-stream storage) on Sacramento River []
remaining portions into channel islands; tri.butaries;

¯ Relocation/replacement of existing.̄ 500 TAF surface storage upstream of the
improvements displaced by the widened Delta(enlargement of existing storage or new
channel; and off-stream storage) on San Joaquin River

tributaries;
I¯ Channel dredging where appropriate.

¯ 2.0 MAF surface storage off-aqueduct (South
This configuration includes all of the South Delta of Delta);                                       ¯
Modifications and SWP-CVP improvements
mentioned inConfigurationslBandlC. ¯ 250 TAF groun.dwater st6rage in the

SacramentoValley;and

Configuration 2B. This configuration is the same 1
as Configuration 2A except that it modifies thē 500 TAF groundwater storage in the San
ERP and adds new water storage facilities. Joaquin Valley.

[]

Ecosystem Restoration. Configuration 2B would Configuration2D. Configuration2Deombinesand
implement the entire ERP With theseintegrates the six alternative elements with system
modifications: modifications in the north and south Delta ¯

designed to improve water conveyance, to provide
¯ Changes in environmental water flows wouldhabitat restoration integrated with the conveyance

be met through purchase of existing waterimprovements, .including the Configuration 2A
from willing sellers and use of the newdiversion at Hood, and new aqueduct storage

south and downstream of the Delta..The
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configuration provides for more efficient water. improved conveyance and associated habitat.
conveyance from the Sacramento River throughModifications include:

i Snodgrass Slough, South Fork Mokelumne River,
and Old River near Clifton Court Forebay. It also¯ Construction of setback levees on New Hope
includes Alternative 1C conveyance features. Tract about 2,000 feet east of existing

alignment from Mokelumne River to Beaver
I Ecosystem Restoration. The entire ERP would be Slough;

implemented with these modifications:
¯ Removal of segments of the ’eastern levee

I ¯ Changes in environmental water flows would along South Fork Mokelumne River to
be met through purchase of existing water provide new flooded habitat, such as Canal
from willing sellers and use of the new Ranch and Brack Tract (protect interior levee

i storage allocated to environmental water slopes);
supplies.

¯ Construction of setback levees on Terminous

I ¯ The modification of the Mokelumne River Tract about 2,000 feet east of existing
Floodway.with setback levees, conversion of alignment;
Bouldin Island to aquatic habitat, and

I construction of the East Delta Wetlands¯ Construction of setback levees on Staten
Habitat(ehannelmodifieationalongtheSouth Island, south of Sycamore Slough, about
Fork Mokelumne River). 4,000 feet west of existing alignment;

I ¯ A portion of identified south Delta habitat ¯ Removal of portions of Bouldin Island levee
will be incorporated with th~ setback levees to flood the island for conveyance and habitat.

I along Old River. Interior levee slopes will be protected from
erosion; and

The Water.Quality and Water Use Efficiency
programs would fit together as they did for̄ Relocation/replacement of key infrastructurei Configuration 2A. ¯ such as Highway 12.

Lel/ee System Integrily. The entire Levee System This configuration includes all of the South Delta

I Integrity Program would be implemented with thisModifications, SWP-CVP improvements, and a
modification: 10,000-efs screened intake at Hood mentioned in

Configurations 1B and 1C.

I ¯ The program would be adjusted to
accommodate new setback levees and theContiguration 2E. Configuration 2E is the same as
flooding of McCormaek-Williamson Tract, 2B with respect to the Ecosystem Restoration

I Bouldin Island, and tracts along the easternProgram, Water Quality Program, Water Use
side of the South Fork Mokelnmne River. Efficiency Program, and Levee System Integrity

Program. The conveyance and habitat portions of

I Storage and Conveyance. A range of facility sizes this configuration are similar to Configuration 2D
will be evaluated up to: with the exception of the additional conveyance

and setback levee habitat on Tyler Island and the

i ¯ 2.0 MAF surfacestorage off-aqueduct (south elimination of the 10,000-cfs intake at Hood.
of Delta).

Storage and Conveyance. A range of facility sizes
Mokelumne River Floodway and East Deltawill be evaluated up to:I Wetlands Habitat modifications(channel along
the South Fork Mokelumne River) provide for ¯ 3.0 MAF. surface storage upstream of the

Delta (enlargement of existing storage or new
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off-stream storage) on Sacramento River̄ Construction of setback levees on New Hope
tributaries; Tract about 2,000 feet east of existing

alignment from Mokelumne River to Beaver
¯ 500 TAF surface storage upstream of the Slough;

Delta (enlargement of existing storage or new
off-stream storage) on San Joaquin River̄ Removal of segments of the eastern levee
tributaries; along South Fork Mokelumne River to

provide new flooded habitat, such as Canal
¯ 2.0 MAF surface storage off-aqueduct (South Ranch and Brack tracts (protect interior levee

of Delta); slopes);

¯ 250 TAF groundwater storage in the .o Construction of setback levees on Terminous
Sacramento Valley; and Tract about 2,000 feet east of existing

alignment;
¯ 500 TAF groundwate~ storage in the San ¯

Joaquin Valley. ¯ Construction of setback levees on Staten
Island, south of Sycamore Slough, about

Tyler Island Aquatic Habitat provides habitat and 4,000 feet west of existing aligument; and
flow control into the central Delta. Modifications
include: ¯ Removal of portions of Bouldin Island levee

to flood the islan, d for conveyance and habitat.
¯ Construction of a setback levee, 500 feet west Protect interior levee slopes.

of Ge0rgiana Slough, from the Sacramento
River to weir intake into the central Delta;        This configuration includes .all of the South Delta

Modifications and SWP-CVP improvements.
¯ Construction of a 600-foot-wide inflatable mentioned in Configurations 1B and 1C.

rubber .dam to control weir elevation to
control water flow; 2.3.3.3 Alternative 3-- Dual Delta

Conveyance
¯ Construction of channel section control in

Georgiana Slough to prevent acceleratedThe general features of Alternative 3 are shown in
erosion ofehannelbottom, armoring with rip- Figure 2-5. Combinations of seven potential
rap or gabion baskets; ¯ conveyance options and two new storage options

differentiate the five configurations of this
¯ Breaching a 2,000-foot-long section of Tyler alternative.

Island levee on the northeast side of the
island; and Configuration 3A. Configuration 3A combines and

integrates the six alternative elements with North
¯ Ripraping al! remaining interior levee Slopes.and South Delta channel modifications designed

to improve water conveyance and a small (5,000-
Mokelumne River Floodway and East Deltacfs) open channel isolated facility. This
Wetlands Habitat (channel modifications alongconfiguration is considered the "minimal" option.
the South Fork Mokelumne River) provide for for the dual Delta conveyance alternative. It also
conveyance and significant expansion of habitat,includes the Alternative 1 conveyance features.
These modifications include: The configuration provides no new water storage.

¯ Breaching McCormaek-Williamson Tract Ecosystem Restoration. The entire ERP would be
levee to flood the island for shallow water implemented with the following modifications:
habitat and water conveyance;
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¯ Changes in environmental water flows wouldconjunction with through-Delta improvements.
be met through purchase of existing waterThe isolated facility includes:
from willing sellers;

¯ New screened intake at Hood (or alternatively
¯ Habitat improvements along the North Fork at Freeport);

Mokelumne River would be .limited to
establishing riparian tree corridorassociated̄ Pumping plant to channel;a open
with the setback levees for modified channel
conveyance; ¯ 2,000-foot wide alignment from Hood to

Clifton Court Forebay along the eastern side
¯ Shallow water habitat identified for the Delta of the Delta;

would be located in the eastern Delta by
breaching select portions the east levee alonḡ 5,000-cfs open channel from the vicinity of
the South Fork Mokelumne River and Hood (or alternatively Freeport) to Clifton
protecting interior levee slopes. Court Forebay; and

Water Ouality Program. The entire Water Quality ¯ Relocation/replacement of existing
Program would be implemented with the improvements displaced by the new facility.
following additions:

Configuration 3B. Configuration 3Bcombines and
¯ Evaluate relocating water supply intakesintegrates the six alternative elements with North

(such as North Bay Aqueduct, Traey, and and South Delta channel modifications designed
Contra Costa Water District intakes) to avoid for water conveyance, a small (5,000-efs) isolated
salts and organic carbon that reduce thefacility constructed as an open channel, and
ability to recycle water, complicate surface and groundwater storage.The
disinfection, are sources configuration same as Configurationand of disinfection isthe 3A
by-products; and except for the new water storage.

¯ Relocate Delta island drainage dischargesA range of facility sizes will be evaluated up to:
away from the channels identified for
conveyance modifications. ¯ 3.0 MAF surface storage upstream of the

Delta (enlargement of existing storage or new
Water Use Efficiency. The entire Water Use off-stream storage) on Sacramento River
Efficiency Program would be implemented, tributaries;

Levee System Integrity. The entire Levee System ¯ 500 TAF surface storage upstream of~the
Integrity Program would be implemented; Delta (enlargement of existing storage or new

off-stream storage) on San Joaquin River
Storage and Conveyance. No new water storage is tributaries;
proposed.

¯ 2.0 MAF surface storage off-aqueduct (South
Conveyance includes all of the South Delta of Delta);
modifications and SWP-CVP improvements listed
under Configurations 1B and 1C, as well as thē 200 TAF in-Delta storage;
North Delta channel improvements listed under
Conflguration2A. ¯ 250 TAF groundwater storage in the

Sacramento Valley; and
The 5,000-efs isolated facility would provide for
improved operational flexibility for use in̄ 500 TAF groundwater storage in the San

Joaquin Valley.
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¯ Relocation/replacement of existing
Configuration 3E. Configuration 3E combines and improvements displaced by the new facility.
integrates the six alternative elements with North
Delta channel modifications designed to improveConfiguration 3H. Configuration 3H combines and
waterconveyance, a large (15,000-efs)isolatedintegrates the six alternative elements with
facility constructed as an open channel, andmodified conveyance in the north and south Delta
surface and groundwater storage. " Thedesigned for water conveyance and significant
configuration is the same as .Configuration 3Ahabitat restoration with a small (5,000-cfs)
with respect to the Ecosystem Restoration, Waterisolated facility constructed as an open channel,
Quality, Water Use Efficiency, and Levee Systemand surface and groundwater storage. The 5000-
Integrity programs. 6fs facility is the same as the one described for

Configuration 3A. The configuration is the same
Storage and Conveyance. The storage is the same asas Configuration 3A with respect to the Water
Configuration 3B. Conveyance includes all of theQuality Program and Water Use Efficiency
SWP-CVP improvements listed~ under Program.    The storage is~ the same as
Configurations 1B and 1C, as well as the NorthConfiguration 3B, except that it doesn’t include
Delta channel improvements listed underin-Deltastorage.
Configuration 2A.

Ecosystem Restoration. Configuration 3H would
South Delta Modifications would provide for implement the entire ERP with these
increasing the permitted capacity of existingmodifications:
export pumps up to their physical capacity. These
improvements include: ¯ Changes in environmental water flows would

be met through purchase of existing water
¯ A new Clifton Court Forebay intake structure; from willing sellers and use of the new

and storage allocated to environmental water
supplies.

¯ An operable barrier or equivalent at the head
of Old River to maintain a positive flow down ¯ The modification of the Mokelumne River
the San Joaquin River. Downstream Floodway with setback levees, conversion of
flow/stage control structures would not be Bouldin Island and Tyler Island to aquatic
constructed, habitat, and construction of the East Delta

Wetlands Habitat.
A 15,000-efs isolated facility Would provide
improved operational flexibility for use in̄ Portions of identified south Delta habitat will
conjunction with the through-Delta improvements, be incorporated with the setback levees along
The isolated facility includes: ~ Old River.

¯ New screened intake at Hood; Levee Systam Integri~. Configuration 3H would
implement the entire Levee System Integrity

¯ . Pumping plant to open channel; Program with these modifications:

¯ 2,000-foot-wide alignment from Hood to ¯ The program would be adjusted to
Clifton Court Forebay along the eastern side accommodate the new setback levees and the
of the Delta; flooding of McCormack-Williamson Tract,

Bouldin Island, Tyler Island, and tracts along
¯ 15,000-efs open channel from Hood to Clifton the eastern side of the South Fork Mokelumne

Court Forebay; and River.
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Storage and Conveyance. Conveyance includes all¯ Construction of setback levees on Terminous
of the South Delta habitat modifications and Tract about 2,000 feet east of existing
SWP-CVP improvements qistedunder alignment;
Configurations 1B and 1C.

¯ Construction of setback levees on Staten
Tyler Island Aquatic Habitatprovides habitat and Island, south of Sycamore Slough, about
flow control into the central Delta. Modifications 4,000 feet west of andexistingalignment;
include:                                                     ~

¯ Removal of portions of Bouldin Island levee
¯ Construction of setback levee, 500 feet west to flood the island forconveyance and habitat.

of Georgiana Slough, from the Sacramento Protect interior levee slopes.
River to weir intake into the central Delta;

Configuration 31. Configuration 31 combines and
¯ Construction of 600-foot-wide inflatable integrates the six alternative elements with three

rubber dam to control weir elevation to new diversion locations for Tracy and Banks
control water flow; pumping plants and surface and groundwater

storage. The new diversions could be used
¯ Construction of channel section control inseparately or in combination to provide increased

Georgiana Slough to prevent acceleratedoperational flexibility. One new in-Delta water
erosion of channel bottom; armor with riprap storage facility would receive water from one of
or gabion baskets; these new diversions. The configuration also

includes new fish screens at the Tracy and Banks
¯ Breaching 2,000-fooMong section of Tyler pumping plants, and an intertie between the

Island levee on northeast side of island; andpumping plants. The Water Quality and Water
Use Efficiency programs are the same as

¯ all remaining interior levee slopes. 3A. The is theRipraping Configuration storage sanleas
Configuration 3H.

Mokelumne’ River Floodway and East Delta
Wetlands Habitat (channel modifications alongEcosystem Restoration. Configuration 31 would
the South Fork Mokelumne River) provide for implement theentire ERP with these
conveyance and significant expansion of habitat,modifications:
These modifications include:

¯ Changes in environmental water flows would
¯ Breaching MeCormack-Williamson Tract be met through purchase of existing water

levee to flood island for shallow water habitat from willing sellers.
and water conveyance;

¯ Shallow water habitat identified for the Delta
~ Construction of setback levees on New Hope would be located in the eastern Delta by

Tract about 2,000 feet east of existing breaching select portions of the east levee
alignment from Mokelumne River to Beaver along the South Fork Mokelumne River and
Slough; protecting interior levee slopes.

¯ Removal of segments of the eastern leveē Habitat restoration identified for the south
along South Fork Mokelumne River to Delta area near the new diversion locations
provide new habitat, as to northern andflooded such Canal would be relocated the
Ranch and Braek Tracts (protect interior levee western Delta.
slopes);

Levee System Integrity. Configuration 31 would
implement the entire Levee System Integrity
Program with these modifications:
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¯ The Program would be modified to ¯ Is°latede°nveyancet°�lift°nC°urtF°rebay"
accommodate the isolated channels, and The conveyance could servewaterusersalong
associated levees, leadin~ from the new the alignment; and
diversion locations to Clifton Court Forebay.

¯ Relocation/replacement of existing
¯ Levees selected for breaching, and the improvements displaced by the new facility.

associated flooded land, along the eastern side
of the South Fork Mokelumne River would The eastern 5,000-cfs isolated sbuth Delta Intake
not be improved to reduce flood risk. would include:

Storage and Conveyance. Three isolated ¯ Intake from San-Joaquin River at southern
conveyance channels would convey water to end of Upper Roberts Island;
Clifton Court Forebay and the Traey Pumps from-
two locations on the San Joaquin River and onē Isolated conveyance to Clifton CourtForebay.
on Old River. near Franks Tract. An intake at The conveyance could serve water users along
Hood is also included. The New Diversion the alignment; and
Locations would provide the flexibility to divert
water from different parts of the Delta depending° Relocation/replacement of existing
on need and operating criteria at the time. improvements displaced by the new facility.

The western 15,000-efs isolated south DeltaNorthern 15,000-efs isolated Sacramento River
Intake would include: Intake would include:

¯ ~ Intake on Holland Tract nearthe south side of̄ Screened Intake from Sacramento River at
¯ Franks Tract; Hood;

° Setback levee, approximately 500 feet from ¯ Isolated conveyance to the diversion on the
channel~ along western side of Old River; San Joaquin River;

¯ Isolated conveyance parallel to Old River and ¯ Siphon under the San Joaq~in River; and
connected to Clifton Court Forebay. The.
conveyance could serve water users alongthē Relocation/replacement of existing
alignment; improvements displaced by the new facility.

¯ Isolated conveyance connected to new in~ South Delta Modifications would provide for
Delta storage on Holland Tract. The intake increasing the diversion capacity of existing
would be constructed to allow diversion out export pumps up to their physical capacity. These
of the storage (may require pumps) or directlymodifications include:
out of the Delta eharmel; and

¯ A new Clifton Court Forebay intake structure.
¯ Relocation/replacement of existing

improvements displaced by the new facility. This configuration also includes the SWP-CVP
improvements listed under Configurations 1B and

Northern 15,000-efs isolated south Delta Intake 1C.
would include:

2.3.3.4 Alternatives Not Carried Forward for
¯ Intake from San Joaquin River at northern end Further Evaluation

of Lower Roberts Island;
In addition to the 12 configurations considered in
this Programmatic EIS/EIR, five others were
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!
I considered but eliminated from detailed study, impacts while achieving similar functions, it

which is consistent with the directions contained is not practicable and will be eliminated from
in the California Environmental Quality Act further consideration.i Guidelines and the Counci! ofEnvironmental
Quality’s Regulations for implementing NationalUsing the above criteria, five Configurations (2C,
Environmental Policy Act. 3C, 3D, 3F, and 3G) were eliminated from further

l analysis.
Alternatives were eliminated based on the results
era narrowing process. The primary focus of theConfiguration 2C. The Multiple Intakes

I narrowing process was technical deficiencies andConveyance Option in Configuration 2C would
the conveyance options used in each alternative,utilize three isolated conveyance channels to
Additionally, if alternatives provided the sameconvey water to the Clifton Court Forebay from

¯ 1 conveyance function with similar impacts, the lesstwo diversion locations on the San Joaquin River
expensive alternatives were retained. Alternativesand one on Old River near Franks Tract.
with lower costs but higher adverse impacts were
eliminated. The following process andConfiguration 2C was eliminated because the
recommendations from technical work groups,alternative would have to be modified to remove.
operational modeling results, engineeringtechnical problems, but even then it would have

I prefeasibility studies, preliminary informationbe.en difficult to hydraulically control the three
from impact analysis, preliminary cost estimates,waterdiversion "arms." Fish screens had to be
and o~erinformation were used inthe evaluation:added to the alternative to control for fish

i entrainment at the pumps. The screens are costly
¯ Identify and eliminate technical problems notbecause they would require elaborate flow

evident when the alternatives were formulatedstructures for the intake facilities. This alternative
and which severely limit an alternative’sis very expensive, with a total of $2.281 billioni success, and cost of $2.4 million.a monitoring

¯ . Configuration 3I includes the same multiple Delta
’̄ Identify alternatives with engineering/intake option, as well as options that address

I technical problems which must be resolvedConfiguration 2C’s possible impacts to
for the alternatives to proeeed, anadromous fish and it allows for~ more

operational flexibility.
¯ Modify each alternative, if possible, to

remove the technical problems. Configuration 3C. Configuration 3C utilizes a
buried pipeline isolated facility to convey 5,000

¯ If modifications to the alternative cannotefs from a diversion on the Sacramento River at
solve the problem, the alternative is notHood along the eastern Delta to Clifton Court
practicable and will be eliminated. Forebay. No new storage is included in this

alternative.
¯ Reduce the number of alternatives that

achieve the same Delta conveyance function.Configuration 3C was eliminated because

i Configuration 3A provides the same conveyance
¯ Identify alternatives that meet Programfunction at less cost. The alternatives are

objectives approximately the same andidentical, except Configuration 3C proposed a
achieve the same Delta conveyance function,pipeline isolated facility while Configuration 3A

i proposes an open Configurationchannel. 3Awill
¯ Use engineering/technical and costcost $857 million, while Configuration 3C will

evaluations to compare the Delta conveyance,cost $2.067 billion. The consequences of the
Consider adverse impacts of each alternative,pipeline are very similar to those era channel, and
If one. alternative has significantly highertherefore the elimination of the pipeline did not
costs for conveyance and/or greater adverseresult in the loss of an environmentally preferred
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alternative from study. The pipeline portion ofstorage and conveyance functions with fewer
Configuration 3C will be evaluated in a "sidebar"associated adverse environmental impacts.
analysis.

Configuration 3G. Configuration 3G, the Western
Configuration 3D. As in Configuration 3C, Delta Isolated Conveyance Facility, utilizes the
Configuration 3D utilizes a buried pipelineDeep Water Ship Channel, and a western Delta
isolated facility to convey 5,000 cfs from aconveyance pipeline, tunnel, and channel to
diversion on the Sacramento River at Hood alongconvey 5,000 cfs from the intake on the
the eastern Delta to Clifton Court Forebay.. ItSacramento River near Sacramento to Clifton
differs from 3C in that it includes new storage. Court Forebay.

Configuration 3D was eliminated becauseConfiguration 3Gwas eliminated because the cost
Configuration 3B provides the same conveyanceof Configuration 3G is estimated at $2.3 billion,
function at less cost. The alternatives aresubstantially more than the estimated $0.9 billion
identical, except .Configuration 3D proposed afor Configuration 3B, which provides very similar
pipeline isolated facility while Configuration 3Bwater conveyance benefits and has very similar
proposes an open channel. Configuration 3B willenvironmental impacts.
cost $857 million, while Configuration 3D will
cost $2.067 billion. The pipeline portion of2.3.3.5 Adaptive Management
Configuration 3D will be evaluated in a "sidebar"
analysis. ~Adaptive management is the process of adjustihg

or refining management actions as a process
Configuration3F. Configuration3F, or"Chain-of- unfolds and results are obtained. It is an
Lakes," utilizes.a connected chain of up to eightinteractive approach to decision making that
lakes, created by flooding Delta islands, thatincorporates feedback loops to evaluate actions
would convey water via giphons beneath Deltaand inject new information, as it becomes
channels to.CliftonCourtForebay, available. Adaptive management begins by

implementing the actions most likely to achieve
Configuration 3F was eliminated because ofimpfementation objectives, given today’s
issues related to environmental damage, logistics,knowledge. Experimental management is included
and cost. A major drawback of this configuration where improved knowledge is essential. Results
is the Delta land use -conversion it entails,are monitored and actions modified as necessary
Approximately 37~000 acres of land would be to achieve management goals:
required for the creation of the chain of lakes.
This is also an environmental concern becauseBecause of the difficulties and uncertainties
some of this land (primarily on the water side ofinvolved in the implementation of the CALFED
levees) currently provides aquatic habitat. Theobjectives and programs, adaptive management
land currently in agricultural use has habitat valuehas been suggested and widely adopted as a
for terrestrial wildlife species, and some of thisstandard approach. Adaptive management is akey
land is intended forhabitatrestorationunderthecomponent of the CALFED Program as it
ERP. In addition to the land use conversionprovides a decision support system for
concerns, tiffs configuration also creates astakeholders and resources managers. Adaptive
logistical concern related to achievement of watermanagement addresses risks and uncertainties by
quality objectives because the storage of water onincreasing opportunities to redirect management
Delta peat soils may create total organic carbonwith new information.
problems for tirban water users. Finally, this
alternative is estimated to cost approximately $2.4To succeed, an adaptive management program
billion compared to a cost of $1.7 billion for should include objectives for key resource
Configuration 3E, which provides similar waterindicators, and actions with target implementation

levels. Implementation objectives should be well
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I Adaptive Management ¯ Second, adaptive management is a structured
decision making process. The process

~i
includes important components to identify

I key system indicators; a program for
Action Taken

monitoring indicators; a program for
implementing focused research to gather new

I or additional information; a phased

~
implementation and optimization process; a
feedback process to integrate knowledge

I gained from monitoring and research; and the
flexibility to change the program in response
to new information. In its practical

i A~ao.R~af~ ~ ^c~o.R~vi~ application, adaptive management must be
defined, and should not be adjusted in the event strongly based on the scientific method and its
success is not achieved. Only targets, specific ultimate success lies in the integration of

I actions, and the implementation approach should scientific informationand technical
be changed. The Program goals should not evaluations.
ehangd, only the treatment program need be

I changed to ensure that goals are attained. TargetsAdaptive management provides for flexibility in
may change as research and monitoring providethe. CALFED Program. It allows a step-by-step
more indication as to the inherent relationshipsapproach where solutions can be implemented in

i between indicators and key resources. Monitoring )hases for cost or technical reasons. Flexibility
data are examined and re-examined with thesecomes from an ability to adjust the Program as
objectives and targets in mind. In addition,needed.
effective adaptive management requires well-i defined criteria, long-term comprehensive 2.3.3.6 Implementation Strategysuccess
monitoring plans, comprehensive research plans,
and a coordinating management team. Due to the complexity of the Bay-Delta system,

I the of the Bay-Delta solution, and the costscope
Adaptive management, for CALFED has a dualassociated with implementing the solution, the
nature: preferred program alternative will be implemented

I in stages over a number of years. Staged
¯ First, adaptive management is a philosophicalimplementation reflectsthe different time scales

approach towards restoration thatassociated with different program components.

I acknowledges that a better understanding ofCertain elements of the Bay-Delta solution, such
the Bay-Delta watershed is needed if theas potential storage and conveyance facilities,
program is to succeed. It acknowledges thatrequire more timeto be designed, environmentally

I the CALFED Program will proceed using reviewed, and constructed while other program
existing information, while additionaleomponents, sueh as certain eeosystem restoration
knowledge is gathered. Although much isor water use efficiency actions, can be

i known about the resources affecting the Bay- implemented sooner. Staged implementation also
Delta, additional information is needed toallows project costs for program components to be
successfully restore its health. The adaptivespread over time so as to distribute the financial
maa, agement philosophy accommodates theburden.I status knowledge provides an avenueof. and

to obtain the necessary knowledge (andHowever, staged implementation also stimulates
experience) through the duration of theconcern that program components may not beI implementation period, implemented in the future as outlined in the

preferred program alternative. There is general
concern that program components slated for later! .CALFED Bay-Delta Program Draft Prog~mnatie EIS/EIR 2 PROGRAM DESCRIPTION
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implementation may suffer from inadequateThe following section describes a preliminary list I
funding in the future, or key stakeholder groupsof tools and methods of assurances available to
engaged in the collaborative process maymeet the assurance needs and stakeholders’ ¯
withdraw their support in the future. Suchconcerns developed by the BDAC Assurances |
potential future threats could negate the extensiveWorkgroup.
efforts by agency personnei and stakeholders to
reach consensus over contentious issues through̄ Federal and State constitutional amendments ¯
the CALFED Bay-Delta collaborative process. ¯ Financing mechanisms
An assurances package, then, must providē Federal and State statutes
adequate assurance that program components will̄ Bond measures
be implemented as planned. ¯ ¯ State voter referenda

¯ Market incentives
In August 1996, the Ba~ Delta Advisory Council ¯ Federal and State regulations
Assurances Workgroup was convened to¯ Physical constraints
formulate, discuss, analyze, and recommend to thē Federal and State judicial actions
BDAC appropriate mechanisms to assurē Parallel implementation
implementation of the long-term Bay-Deltā President’s and Governor’s executive order
solution identified by the CALFED process. The ¯ Public oversight/public involvement process
BDAC Assurances Workgroup completed five ¯ Administr.ative agency orders []
stages of developing assurances. The five stages̄ Contracts
are: ¯ New institutions

¯ Memoranda of understanding/agreement ¯
¯ Identify assurance needs and issues bȳ Multiple speeiesproteetionplans |

program components; ¯ Joint powers agreements
¯ Programmatic permitting

Identify the assurance concern by stakeholder
groups;. 2.4 RELATIONSHIP WITH OTHER

list of assurance tools and            ONGOING PROGRAMSCompilea

methods; Due to the extent of the CALFED study area,

¯ Develop guidelines for evaluating assurancethere are many activities and studies that are
I

tools and methods; and currently on-going or planned for the near future
that could .be affected by the actions of the

¯ Develop a preliminarypaekage of assurances.CALFED program. Related studies and projects
I¯ that have been conducted recently or are currently

Having identified assurance concerns and needsbeing completed are summarized in the following

and assessed assurance tools and mechanisms,discussion.

Program staff and stakeholders began developing ’ 1
preliminary packages of assurances. The Water Rights Process for CVP and SWP

State Water Resources Control Boardpreliminary assurance packages include assurance
tools and mechanisms that garnered support from |ageney personnel and stakeholders. ForassuraneeAs a follow-up to adopting the 1995 Water

Quality Control Plan in 1995, the SWRCB istools and mechanisms that did not attract
consensus among agency personnel andevaluating alternatives forimplementingthatplan.

Istakeholders, the packages present a range ofThis process may increase the amount of water

options with accompanying rationale so thatprovided by other water rights holders to meet
Bay-Delta Water Quality Standards, and/or it may ¯decision makers could select the appropriate ¯

assurance meehanisms in the future, change Delta export criteria.    Therefore, |
operations of upstream projects may change.

CALFED Bay-Delta Program Dral~ Programmatic EIS/EIR 2 PROGRAM DESCRIPTION I
2-34

C--0051 89
C-005189



1 Because the outcome is not complete, areliability. The Program’s objective of improving
conservative assumption was used inmodeling forwater reliability " may help to offset any

i the EIS/EIR. It was assumed that the Bay-Deltaagricultural water impacts due to dedication ofthe
Plan Accord criteria would be the long-term plan 800,000 acre-feet.
for the Delta. The SWRCB is completing an
Environmental Impact Report" as part of thisPlace of Use EIR for CVP Water SuppliesI .If instream flows the other U.S. Bureau of Reclamation/SWRCBprovidedbyprocess.
water rights holders increases, some portion of the
Ecosystem Restoration Program environmentalSome areas adjacent to the existing CVP service

I flows could be satisfied by this Water Rightsarea have been served with CVP. water. This
Process. This may reduce the amount of waterprocess considered the impacts of expanding the
that the Program needs to acquire from willingSWRCB designated Place of Use for CVP water

i sellers. It may also reduce the amount of waterto include these areas. The SWRCB and U.S.
that the Program needs to develop or may allowBureau of Reclamation (USBR) are preparing the
for the developed water to be used moreEIR as part of the approval process. The

I effectively in meeting Program objectives. Anymodeling for this Draft EIS/EIR assumes that this
additional demand on water right holders couldprocess will be completed by the year 2020 to
decrease the amount of water available forinclude lands currently receiving CVP water. If,

I transfer. . ’ it is not completed and approved, water would
need to be used within the existing CVP service

Central Valley Project Improvement Act area. This may marginally increase the reliability

i U.$. Bureau of Reclamation of CVP deliveries and thereby marginally increase
the overall reliability of the CALFED Program.

On October 30, 1992, the President signed into The SWRCB is considering expanding the CVP
law the Reclamation Projects Authorization andPlace of Use during its water quality planI Adjustment Act of 1992 (Public Law 102-575) implementationprocess.
that included Title XXXIV, the Central Valley
Project Improvement Act (CVPIA). The CVPIA Trinity River Studies
amends previous authorizations of the Central U.S. Fish and Wildlife Service
Valley Project to include fish and wildlife
protection, restoration, and mitigation as projectIn October 1984, the USFWS began a 12-year

I purposes having equal priority with irrigation andstudy to describe the effectiveness of increased
domestic uses and fish and wildlife enhancementflows and other habitat restoration activities to
as a project purpose equal to power generation,restore fishery populations in the Trinity River.

~̄ Four provisions of the Act were included in theAn EIS/EIR is being prepared under a concurrent
| No Action Alternative for the EIS/EIR for the program to evaluate alternatives to restore and

CALFED Bay-Delta Program: maintain natural production ofanadromous fish in

I the Trinity River mainstem downstream of
¯ Dedication of 800,000 acre-feet for fish and Lewiston Dam. Approximately 1 million acre-

wildlife purposes; feet of water annually has been diverted from the¯

i ¯ Delivery of Level IV water amounts to State Trinity River to the Sacramento River system.
and Federal refuges; While the Trinity River is outside the CALFED

¯ Shasta Temperature Control Device; and study area, a change in the Trinity River flow
¯ Restoration Fund and Friant Divisionrequirements and a corresponding change in the

I Surcharge. amount to Sacramento River systemdiverted the
could affect future flows to the Delta and overall

The Eeosystem Restoration Program for CALFEDwater supply reliability as well as carryover
-is inclusive of the remaining ecosystemstorage in Shasta Reservoir and water quality and
restoration provisions of CVPIA. The CALFED temperature in the Sacramento River. Trinity
Program seeks to improve overall system
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River actions are being discussed in the Long-Term Management Strategy (LTMS)
cumulative impact section, Chapter 9. U.S. EPA/Corps of Engineers/SWRCB, RWQCB,

BCDC
Bulletin 160-98, California Water Plan Update
Department of Water Resources Coastal managers have long expressed concern

about environmental threats of disposing large
Bulletin 160, updated every 5 years by thevolumes of sediments in ecologically sensitive
Department of Water Resources, containsareas. The LTMS’s long range goals are to reduce
estimates of future water demands in the state,disposal in the Estuary and to instead find
Modeling for the CALFED Bay-Delta Program beneficial uses for the dredged material. The
EIS/EIR used the most recent demand estimatesStrategy has already resulted in designation of a
(being prepared for 160-98) for year 2020 for the deep ocean disposal site 50 miles offshore of San
No Action Alternative and theProgram Francisco that is an ecologically superior
alternatives, alternative to disposal in the Estuary itself. Since

¯ use of the ocean disposal site began in late 1995,
Sacramento and San Joaquin River Basins over 4 million cubic yards of dredged material
Comprehensive Study have been diverted from disposal in the Bay, and
U.S. Army Corps of Engineers overall Bay disposal has dropped from historic

averages of about 6 million cubic yards annually,
The Federal Government and the State ofto approximately 2-½ million cubic yards.
California have recognized the need for a
comprehensive approach to flood plainHowever, this is the short-term approach until
management as described in reports such as thebeneficial use projects can be initiated. Dredged
1997 Governor’s FloodEmergeneyAetionTeammaterial can be reused in a variety of ways,
(FEAT) Report, Federal Public Law 87-874, and including levee maintenance and stabilization, or
the 1998 Energy, and Water Development restoration ofhabitat such as tidal wetlands. Using
Appropriati..onsBill. clean sediments from dredging projects~ the

LTMS agencies have participated in pilot levee
The Sacramento and s~m Joaquin River Basinsmaintenance projects and have constructed the
Comprehensive study is addressing the generalSonoma Baylands wetland restoration project.
objectives of flood damage reduction andLTMS is now considering other projects, and
ecosystem restoration. The study willultimatelyother ways of beneficially reusing dredged
have implementation plans for long-rangematerial. A specific policy of the LTMS is to
management of the entire river system. The studypursue habitat restoration projects that are
will include consideration of the full range ofconsistent with habitat goals and plans worked out
structural and non structural flood damagein other venues, including CALFED. Of
reduction measures, as well as the diverse, butparticular interest are the cost-sharing
interrelated, water and land managementopportunities working with the Corps of
objectives. The study will be fully coordinatedEngineers and other dredgers who must pay for
and compatible with other related programs andthe dredging in any event. These parties are in a
will contributedirectlytowardsmeetingthegoalsposition to provide the clean material to
of the CALFED Levee System Integrity Program restoration projects much more efficiently than if
in the Delta. Phases i and II of this study are partthe restoration project were to acquire the material
of the No Action Alternative. on its own.

CALFED and LTMS will coordinate during
CALFED Program Implementation on potential
joint levee construction and habitat restoration
projects.
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Vernalis Adaptive Management, Plan Colorado River Board’s California 4.4 Plan
USBR/USFWS *

The rights of seven states (including California),
The May 1995 State Water Resources Control and Mexico to use Colorado River water is
Board’s (State Board) Water Quality Control Plan governed by a series of agreements, treaties, laws,
for the San Francisco/Sacramento-San Joaquinand court decisions, collectively referred to as the
Delta contained water quality and flow "Law of the River". California is entitled to 4.4Estuary
objectives pertaining to the San Joaquin RiverMAF of water in a normal year. Agriculture has
basin. During I997, the USBR acquired waterfirst priority to about 90% of California’s
within the San Joaquin River system to help meetentitlement; the balance goes to the Metropolitan
the WQCP’s flow objectives. In an effort to Water District of Southern California (MWD)
refine the science for the flow objective, the Sanwhich operates the Colorado River Aqueduct to
Joaquin River interests collaborated to identifydeliver to urban users.
feasible actions to protect the River’s fish
resources and to implement the State Board’s flowHistorically, California has used more water than
objectives. This collaborationledtoaproposedits entitlement. California’s use above its
scientifically-based adaptive fishery managemententitlement has been made possible through a
plan known as the Vernalis Adaptive Managementreallocation of unused water from Arizona’s and
Plan (VAMP). The VAMP will provide Ngvada’s entitlements. In 1997, the Colorado
protective measures for fall-run chinook salmonRiver provided about 5.2 million MAF of the 8.4
and will gather scientific information on survivalMAF of water used in southern California. The
of salmon smolts through the Delta. The VAMPSecretary of the Interior has directed California to
will be implemented through experimental flowscome up with a plan to live within its entitlement
on the San Joaquin River and export pumpingof 4.4 million acre-feet of water per year.
rates with a temporary Old River fish barrier

the one-month each from The of the Interior has advisedduring period year, Secretary
approximately April 15 to May 15. Additional California that, absent a plan on how it can live
attraction flOWS are targeted for October. within its entitlement, he will be less likely

beginning in 1999 to make water available to
The VAMP includes proposed water acquisition California above its entitlement. If California has
in the form of a pulse flow at Vernalis during thean acceptable plan for living within its
April and May period and other flows identified entitlement, the Secretary could make water
to meet anadromous fish flow objectives. VAMP available to the state beyond its entitlement
flows should have beneficial effects for Delta.through a water surplus declaration.
smelt. Water will be acquired from willing sellers
by the USBR on the San Joaquin River and itsThe Colorado River Boardr with assistance from
tributaries, the Director of Water Resources, is responsible

for developing the California plan. The board’s
The San Joaquin River Group Authority, USB1L draft plan (dated August 11, 1997) includes the
and the USFWS will participate in preparation offollowing major components, all of which are
and EIS/EIR for the VAMP, The draft document focused on changes in the use, supply, or transfer
should be available for public review inof Colorado River water. The plan relies first on
September-October 1998. The VAMP will a variety of intrastate measures which either
direetlycontributetomeetingtherestorationgoalsconserve water or increase water supplies. The
of the CALFED ERP. The VAMP is included in then relies which would makeplan on

the No Action Alternative. extra water available to California. These include
purchasing water from other states and revising
the river’s reservoir op.erations. Adoption of these
measures is contingent on preapproval or other
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¯
action by the Secretary since other basin statesnon-flow related ecosystem restoration actions to
would be affected, improve the health of the Bay-Delta ecosystem.

This commi~nent is commonly referred to as
If California were to live within its 4.4 MAF Category III. Some of the specific non-flow
entitlement today, the immediate impact wouldfactors identified to be addressed as part of the
fall mostly on the MWD because almost all of theCategory III commitment include unscreened
allocation toCaliforniaabove its entitlement nowwater diversions, waste discharges and water
goes to urban users serviced by the MWD. Sincepollution prevention, fishery impacts due to
the draft California plan focuses on changes inharvest and poaching, land derived salts, exotic
use, supply, or transfer of Colorado River water, species, fish barriers, channel alternations, loss of
CALFED has assumed the plan will NOT lead to ~:iparian wetlands, and other causes of estuarine
additional demand on Delta water, habitat degradation.

Imperial Irrigation District and San Diego County While the details of the preferred alternative are
Water Authority Water Transfer not finalized, Category III actions can be

beneficial to the long term program regardless of
Depending on local conditions, San Diego Countywhich alternative is selected. The Catego.ry III
obtains 75 to 95% of its water from MWD which actions must be consistent with each of the three
imports water from the Colorado River and alternatives and provide early implementation
northern California. The San Diego Countybenefits. This implementation will also provide
Water Authority (SDCWA) has negotiated and valuable information for use in adaptively
agreement for the long-term transfer of conservedmanaging the system in later years of the program.
water from the Imperial Irrigation District (IID) to Category III projects must have appropriate
the San Diego region. Under the negotiatedenvironmental documentation, have no signifieant
contract, IID and its agrieulturalcustomers, wouldadverse cumulative impacts, and must not limit

water and sell it to the Authority for at the choice of a reasonable range of alternatives.conserve
least 45 years. Either agency may extend the
contract for another 30 years beyond the initialFunding sources for near-term restoration
term. Deliveries in the first year of the contractactivities include $60 million from state
wouldtotal20,000aere-feetandinereaseannuallyProposition. 204funds (Bay-Delta Agreement
in 20,000 acre-foot increments until they reach aProgram) and 1997 stakeholder contribution of
maximum of 200,000 acre-feet. The two agencies$10 million to fund the Category III ecosystem
may agree to transfer an additional~ 100,000restoration commitments intheBay-DeltaAeeord,
acre-feet per year after year 10. SDCWA has alsobringing the stakeholder total to more than $30
been negotiating with MWD for use of themillion. In addition, Congress authorized $430
Colorado River Aqueduct to deliver the water mil!ion for fiscal years 1998, 1999, and 2000 to
which would result from a water transferfund the federal share of Category III and initial
agreement with IID. implementation of the ERP. In federal fiscal year

1998, $85 million was appropriated for Bay-Delta
These agreements could play a significant role in¯ ecosystem restoration. Proposition 204 also
helping the Colorado River ~Board develop a planinclude $390 million for implementation of the
that allows California to live within its 4.4 MAF ERP, liowever, this funding will not be available
water entitlement from the Colorado River.until after the EIS/EIR is final.
CALFED has assumed that these agreements will
NOT change demand for Delta~water. CALFED established a two step process to

evaluate and select the 1997 Category III
Catego~ III proposals. In addition, public input was obtained

¯ .~ via the Bay Delta Advisory Council. Thirteen
In December 15, 1994, the Bay-Delta Accord technical review panels, organized by subject,
included a commitment to develop and fundscored and evaluated each of the 332 proposals.
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The evaluation sheets were passed onto theProjects to be funded in 1998 will be developed in
Integration Panel, c~mprisedofstate, federal, andthree, ways. They can be drawn from the
non-agency representatives, whose task was toremainingproposals submitted in 1997,developed
select the highest priority proposals based on theas designated actions to develop and fund a
benefits to the priority species and habitats,proposal from a specific entity, or they can be
Targeted species include anadromous fish, Deltaimplemented as focused grants. Currently, $21.6
native fish and migratory birds, million in additional proposals are being approved

through the process. Approximately $48.5 million
OnDecember 17, 1997, the CALFED Bay-Delta in remaining funds will be used to fund designated
Program announced more than $100 million inactions and to support focused grants. The
funding for 50 ecosystem restoration projectsadvertising for the focused grants should begin in
selected from proposals.    This includedMarch1998.
approximately $60 million of CALFED awards
using Proposition 204, federal and stakeholderFor 1999 funding, CALFED will be working to
funds, with more than $40 million in cost sharingrevise and update the priorities to ensure that they
from project proponents.. About three-fourths ofare consistent with the ERPP and to build on
the money was devoted to projects that restorerestoration actions funded to date. These revised
ecological health of rivers and riparian forests and.priorities will guide development of restoration
for wetlands and marsh restoration. Theactions.
remainder went to projects such as installing fish
screens to keep endangered fish from being
pumped out of rivers; preventing the introduction
of exotic species into the wild; water quality
monitoring and research; educating farmers on
how to improve farming practices .to lessen
reliance on pesticides; and research on
endangered.species suCh as delta smelt.
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3 SUMMARY COMPARISON OF THE
ENVIRONMENTAL CONSEQUENCES

The environmental consequences of the threefrom the storage and conveyance program element
CALFED program altematives are summarized inwould vary by altemaive. The impacts resulting
Table 3-1, for each environmental resourcefrom program elements other than storage and
category included in this Programmatic EIS/EIR.conveyance would be less sensitive to the
The affected environment and environmentalalternative selected. Therefore,~in Table 3-1, the
consequences of theprogram alternatives areimpacts associated with storage and conveyance
described in detail in Chapters 6, 7, and 8. Theare described separately for each alternative, and
infomaation in this table provides a brie~ synopsisthe other program elements are not grouped by
and summary comparison of the adverse andalternative. For details of how each of the
beneficial impacts of the No Action AlternativeProgram elements is affected by the various
and CALFED Program Alternatives 1, 2, and 3. In alternatives; please see Chapters 6, 7, and 8 of this
general, the impacts to each resource resulting Programmatic EIS/EIR.
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ENVIRONMENTAL CONSEQUENCES OF CALFED BAY-DELTA PROGRAM ALTERNATIVES

Environmental No Action Storage and Conveyance

Resource Category Alternative Alternative 1 , Alternative 2 Alternative 3 Other Programs , ,
i PHYSICAL ENVIRONMENT

Surface Water Resources

Bay-Delta Minor changes in Small to moderate increases Small to moderate increases ’Small to moderate increases Ecosystem Restoration pulse flows
Hydrodynamics and stream flow in the occur in mid-range occur in mid-range occur in mid-range and Delta outflow targets result in
~Rtvenne Hydrau/ics dyers and Bay-Delta asSacramento River flows Sacramento River flows ’Sacramento River flows potentially substantial short term

a result of increased due to increased releases due to increased releases due to increased releases increases in Sacramento River and
demand, from storage for 1C. Little from storage for 2B, 2D, from storage for 3B, 3E,San Joaquin River flows during

change in Delta circulation ~and 2E. Potential reduction 3I-I, and 3I. Reduction inselected periods from March to
patterns for lA and lB for [inthrough-Deltaflow , north Delta inflow, reducedMay.
Alternative 1, but increased !velocities (greater residence :frequency of reverse flows
south Delta pumping in 1C I time) and reductions in    :in San Joaquin River, and
leads to small increases infrequency of reverse flows substantially reduced
magnitude of reverse flowsassociated with changes in influence of south Delta
in central Delta. !channel’geometry and i pumping on Delta

I distribution of Delta ’circulation pattern.
linflowo ,

Waterl2ua/ity Gradual detefioration in ShiflintimingofDelta Reduction in salinity and . :Qualityofwaterexported The Ecosystem Restoration and
Deltawater quality, inflow results in some bromide concentrations dueto SWP-CVP Area South Levee System Integrity programs

improvements in Delta to improved circulation of Delta improves significantly increase sediment
water quality for 1C. i pattem and shift in timing substantially with isolated loading and turbidity during
Improvements are offset by of Delta inflow with i facility because water is construction and initial operation.
increased south Delta , storage component. Watertaken from Sacramento Substantial potential benefits from
pumping. No change in , temperature may increase ini River instead of Delta. source control measures Of the.
water quality for ;east Delta from channel , Salinity increases, however,Water Quality Program in all
configurations without l widening for habitat ~at Rock Slough. regions.
storage component. - ~trnprovements.

i Temperature effects
partially offset by shading.

Table 3-1. Summary of Environmental Consequences of CALFED Program Actions (page 1 of 10)



ENVIRONMENTAL CONSEQUENCES OF CALFED BAY-DELTA PROGRAM ALTERNATIVES

Environmental No Action Storage and Conveyance

Resource Category Alternaffve Alternative I Alternative 2 Alternative 3 Other Programs

Water Supply and Increased demand, no Increased availability and increased availability and Increased availability and Levee System Integrity Program
Management additional supply, and reliability with 1C. i rellability with 2B, 2D, and reliability for all 3B, 3E,increases water supply reliability

increased allocation to 2E. 3H, and 3I. In addition,
instream flows under isolated facility conveyance
results in increased reduces sensitivity of
unmet urban and export’s quantity and
agricultural demand, quality.

Groundwater Increased groundwaterAdditional surface water Impacts similar to those Impacts similar to those Ecosystem Restoration, Water
Resources use and potential and groundwater storage described under Altemative described urider Alternative Quality, and Levee System

adverse impacts, which would potentially l 1. 1. Integrity programs would increase
reduce the significant groundwater recharge. The Water
adverse impacts to Use Efficiency and water transfer I~.
groundwater resources ?regram can result in greater
throughout all regions as reliance on groundwater resources
compared to No Action. during dry periods, and potential

reductions in groundwater recharge,
both potentially adversely
impacting groundwater resources
f°r 3’~ party users"

I
Geology and Soils Conditions are ~ Reduced channel erosion Reduced potential for Impacts similar to those Ecosystem Restoration is expected

expected to be similar and sedimentation in the erosion of channel, levee, described under Alternative tq have beneficial long-term effects
in type but’of greater Delta Region through, landinterior island soils 2. in all geographic regions except the ’
magnitude than channel enlargements. !through levee setbacks and SWP and CVP Service Areas with
existing conditions dueApplied salt loads Would shallow flooding of Delta respect to soil erosion,
to continued soil be reduced in the Delta andisland interiors. Applied geomorpho!ogy, and sediment
erosion, sediment San Joaquin River regionssalt loads would be reduced transport. The Water Use
contamination, under all altematives due to in the Delta and San Efficiency program is expected to
subsidence, and increased flows from Joaquin River regions reduce erosion from agricultural
channel degradation, additional storage facilities, under all alternatives due to lands. Coordinated Watershed

increased flows from Management efforts may have
additional storage facilities adverse short-term impacts on
and Water Use Efficiency. surface soil and channel erosion in .,,

Table 3-1. Summary of Environmental Consequences of CALFED Program Actions (page 2 of 10)



ENVIRONMENTAL CONSEQUENCES OF CALFED BAY-DELTA PROGRAM ALTERNATIVES

Environmental No Action Storage and Conveyance

Resource Category Alternative Alternative 1 Alternative 2 Alternative 3 Other Programs

Geology and Soils the Sacramento San Joaquin
(continued) watersheds, but are expected to

have beneficial long-term impacts
on stream geomorphology by
reducing sediment inputs from
hillslope, bank, and channel
erosion.

Noise Conditions are forecast Construction of storage Impacts are expected to beImpacts are expected to beConstruction activities associated
to be similar to existing facilities in 1C is expectedsimilar to Alternative 1 for similar to Alternative 1 forwith the Ecosystem Restoration
conditions, to result in overall greater 2B, 2D, and 2E. 3B, 3E, 3H, and 3I. In Program, and Levee System

potential noise effects but addition, construction of Integrity would not cause
would not be significant in the isolated facility would significant noise impacts in any
any region, generate noise, region.

Transportation Conditions are forecastSignificant but mitigable Impacts similar to those Impacts similar to those Construction activities associated
to be similar to existingshort- and long-term described under Altemativedescribed under Alternativewith Ecosystem Restoration and
conditions, but traffic impacts to roads where 1, for 2B, 2D, and 2E. 1, for all configurations Levee System Integrity
demands and traffic construction Of levee and except 3A. improvements may cause
volume on existing storage and conveyance significant short-term impacts to
roadways are expectedimprovements may cause roadways and traffic routes if
to increase, re-routing or temporary detours or road closures occur.

closure of some traffic
routes for lC.

Air Quality Conditions are forecast but mitigable Impacts are expected to beImpacts from construction ConstructionSignificant activitiesassociated
to be similar to existing short-term adverse air similar to Alternative 1, for of storage facilities are with Ecosystem Restoration and
conditions, quality effects in the 2B, 2D, and 2E. Other expected to be similar to Levee System Integrity,

Sacramento and San short-term impacts would Alternative 2, for 3B, 3E, improvements are not expected to
= Joaquin River Regions occur as a result of 3H, and 31, All cause significant air quality impacts
from construction of construction of conveyanceconfigurations would have in any region. ¯
storage facilities.for 1C. facilities, impacts associated with

construction of conveyance
facilities.

,Table 3-1. Summary Of Environmental Consequences of CALFED Program Actions (page 3 of 10)



ENVIRONMENTAL CONSEQUENCES OF CALFED BAY-DELTA PROGRAM ALTERNATIVES

Environmental No Action
Storage and Conveyance

Resource Category Alternative 1 Alternative 2 Alternative 3 Other ProgramsAlternative

BIOLOGICAL ENVIRONMENT
Fisheries and Aquatic Conditions would be Adverse impacts, includingImpacts would be similar to Alternative 3 is exPected to Ecosystem Restoration and Water
Ecosystems similar to existing increased entrainment loss,those for Alternative 1, for have greater impacts than Quality would improve aquatic

conditions, although reduced productivity, and 2B, 2D, and 2E. Alternative l but would habitat and species trader all
increased input of delayed migration offish Additional adverse impactshave the highest potential alternatives in all regions except
contaminants and species could result from would include increased for beneficial impacts in theSWP and CVP Service Areas
increased Delta exportsdiversion to new off-streamentrainment, reduced Deltaeast, central, and south outside the Central Valley. The
would adversely affect storage (1 C) and increasedproductivity, reduced Delta Regions due to Water Use Efficiency Program is
some aquatic exports. Construction of survival of aquatic reduced entrainment losses,expected to create ecosystem
organisms, new storage facilities wouldoutmigrants and habitat increased productivity and benefits through reduced diversion

have potentially adverse loss or degradation, improved aquatic entrainment impacts, modifications
impacts on spawning and Beneficial impacts would outmigration, in flow timing, improved in-stream
rearing habitat, result from Delta flow water quality, and Water Transfers

conditions in the lower San for ecosystem purposes.
Joaquin rivet that improve
fish migration to the Bay.

Vegetation and Wildlife Conditions are forecast Minimal adverse impacts ,Greater adverse impacts onMost adverse impacts on Ecosystem Restoration and Water
to be similar to existingon vegetation and wildlife vegetation and wildlife for vegetation and wildlife Quality Program elements would
conditions, commtmities, except 1 C, 2B, 2D, and 2E, than 1 C, resulting from extensive lead to improved habitats under all

which would cause but would provide benefits facility construction; alternatives. The Water Use
disruption and reduction ofto some species as a remithowever, the numerous Efficiency program may result in
habitats from construction of the creation of aquatic aquatic habitats that are adverse impacts to some habitats
and operation o~" storage habitats, created would benefit from reduced surface water runoff.
facilities, numerous species Changes in crop mix as a result of

dependent on such areas, increased efficiencies and Water
Transfers may reduce the amount of
wildlife friendly crops.

Table 3-1. Summary of Environmental Consequences of CALFED Program Actions (page 4 of 10)



ENVIRONMENTAL CONSEQUENCES OF CALFED BAY-DELTA PROGRAM ALTERNATIVES

Environmental No Action Storage and Conveyance

Resource Category Alternative Alternative 1 Alternative 2          Alternative 3            Other Programs

Land Use, Economics, and Social Environment
Agricultural Resources

Agdcu/tural Land and Shifis in production Prime and unique farmland Impacts would be similarImpacts would be similar Ecosystem Restoration would
Water Use from field crops and and other agricultural lands but more pronounced thanbut mote pronounced than convert agricultural lands to other

grains to fruits and would be converted to those associated with those associated with eitheruses in the Delta, Sacramento River,
vegetables are expectedother uses, and potential Alternative 1. Alternative 1 or 2. :and San Joaquin River regions.
to occur, conflicts between proposed The Water Quality Program would

actions and regional land result in improved water quality of
use plans and policies irrigation water, higher crop yields,
could occur. Storage and greater crop selection
facilities would potentially flexibility. Retirement of lands in
increase the amount of the San Joaquin River region could
water available for significantly affect up to 45,000
agficulturalproduction, acres of agricultural land. Levee

System Integrity program would
convert Delta Region farmland, but
provide greater protection to
farmland from flooding and salinity
intrusion.

Table 3-1. Summary of Environmental Consequences of CALFED Program Actions (page 5 of 10)
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ENVIRONMENTAL CONSEQUENCES OF CALFED BAY-DELTA PROGRAM ALTERNATIVES

Environmental No Action Storage and Conveyance

Resource Category Alternative Alternative 1 Alternative 2 Alternative 3 Other Programs

Agricultural Economics The cost~ofwater is Conversion of farmland Similar but more Similar but more Ecosystem Restoration and
expected to continue to may result in adverse pronounced effects than pronounced effects than Coordinated Watershed
increase, economic impacts. Alternative 1. Alternatives 1 or 2. Management efforts could

potentially convert agricultural
lands from production, resulting in
adverse economic impacts to
revenue generation, employment,
and local spending. The Water
Quality Program would reduce
long-term production costs and
generate higher crop yields. A loss
of jobs and economic income in the
San Joaquin River region as lands
are retired. Levee System Integrity
could potentially convert some
agricultural land from production
but can provide increased
protection to farmlands, thereby
resulting in short-term adverse
impacts for long-term benefits.
Water Transfers may result in
changes to local economies as a
result of the sale of water. The type
of impact would be dependant on
how revenues from the sale are
spent and how local economies are
impacted because of the transfer of
water into or away from a region.
Coordinated Watershed
Management would alter land use
practices in upper vcatershed, which
may result in forgone economic
opportunities.

Table 3-1. Summary of Environmental Consequences of CALFED Program Actions (page 6 of 10)



ENVIRONMENTAL CONSEQUENCES OF CALFED BAY-DELTA PROGRAM ALTERNATIVES

Environmental No Action Storage dnd Conveyance

Resource Category Alternative Alternative 1 Alternative 2 Alternative 3 Other Programs

Agricultural Social Issues Conditions are forecastJob losses could occur as i Jobs loses are expected to Jobs loses are expected to Ecosystem Restoration could result
to be similar to existingagricultural land is . be more pronounced than be more pronounced than in a significant loss of jobs due to
conditions, converted to other uses. for Alternative 1. for Alternatives 1 or 2. the conversion of agricultural lands

for habitat restoration. The Water
Quality Program would result in a
loss 0f jobs in the San Joaquin
River region as lands are retired.
The Water Use Efficiency Program
would result in increased yield for
farmers, but may reduce on-farm
jobs associated with irrigation
activities. Water Transfers may.
result in the loss of farm worker
jobs and other job related impacts
in the selling region. The loss of
farm worker jobs in the receiving
region, if the water is purchased for
agricultural use, may be avoided by
a-transfer.

Urban Resources

Urban Land Use Continued Urban impacts could Impacts would be sinfilar to Impacts would be similar to Other prorams are expected to have
development trends include displaced residents, Alternative 1, but Alternative 1, but only negligible effects on urban
would cause disrupting of existing potentially more potentially more land uses but could require
displacement of some communities, and pronounced, pronounced than either relocation of major infrastructures.
residents, disruption of inconsistencies with local Alternative 1 or 2.
some existing and regional land use
communities, local andplans.
regional land use plan
inconsistencies.

Table 3-1. Summary of Environmental Consequences of CALFED Program Actions (page 7 of I0)



ENVIRONMENTAL CONSEQUENCES OF CALFED B&Y-DELTA PROGRAM ALTERNATIVES

Environmental No Action Storage and Conveyance

Resource Category Alternative Alternative 1 Alternative 2 Alternative 3 Other Programs

Urban Water Supply Water supply reliability Water supply costs could Water supply costs could Water supply costs could !Other programs are not expected to
Economics would continue to increase, increase, increase, significantly affect urban

decline and supply economics.
costs would increase.

Utilities and Public Demand for utilities Alternative 1 is expected to I Altemative 2 is expected toAlternative 3 is expected toEcosystem Restoration may require
Services and publfc services is increase the demand for have similar but more have similar but more the relocation of utility

expected to increase utilities and pubh’c servicespronounced effects than pronounced effects than infrastructure components under all
significantly, and require the relocation Alternative 1 ~ Alternative 2. alternatives.

of some utility
infrastructure components.

Recreational Continuing increased New storage and ]New storage and New storage and . Ecosystem Restoration could
Resources demand for recreational conveyance facilities underconveyance facilities underconveyance facilities underconvert existing open space uses in

facilities. 1C would create new 2B, 2D, and 2E would 3B, 3E, ~H, and 31 wouldthe Delkt, Sacramento River, and
recreational opportunities create new recreational create new recreational San Joaquin River regions. Levee
while displacing some opportunities while opportunities while System Integrity improvements
existing opportunities, displacing some existing displacing some existing may result in beneficial impacts by

opportunities, opportunities, creating beach slopes associated
with new levees and reduced
exposure to flooding for existing
recreational facilities. Some
facilities could be closed or
relocated depending on the location
of the levee improvements.

Flood Control Property values in the Smallpotential benefi~ or Benefits to flood controlinConveyance facilities and l The Levee System Integrity
Resources Delta Region would costs to flood control in the the Delta, Sacramento channel improvements areProgram is expected to have.

continue to increase, Sacramento and San River, and San Joaquin expected to provide substantial beneficial impacts on
but flood protection Joaquin River regions. River regions from channeladditional benefits in the flood control. The Ecosystem
levels would slightly !improvements and Delta. Other impacts are Restoration and Water Quality
decline, additional upstream expected to be similar to i program~ will also have flood

storage, those described in control benefits.
Alternative 2.

Table 3-1. Summary of Environmental Consequences of CALFED Program Actions (page 8 of I0)



ENVIRONMENTAL CONSEQUENCES OF CALFED BAY-DELTA PROGRAM ALTERNATIVES

Environmental No Action Storage and Conveyance

Resource Category Alternative Alternative I Alternative 2 Alternative 3 Other Programs

Power Production and No Action Alternative Configuration 1C is Configurations 2B and 2E Configurations 3B, 3E,Other program elements may affect
Energy would impact power expected to increase would cause the same types 3H, and 3I Would cause thepower production and energy but

and energy resources, average dry year energy of impacts as 1 (2. same types of impacts as would nbt significantly impact
due to changes inwaterg.enemtion and capacity as 1C. CVP and SWP hydroelectric
demand, conveyance new hydropower facilities generating capacity, power
and pumping strategies,are added. It would production economics or energy

increase project energy use generation.
as operations change,
would decrease the amount
of CVP energy available
for sale, and would increase
the SWP’s net energy
requirement. Westem’s
composite energy rate
would increase
significantly under this
alternative~ DWR’s net
power costs enuld also
increase.

Regional Economies No Action conditions Adverse impacts are Impacts similar to those Impacls similar to those Other program elements would
are forecast to be expected from loss of from Alternative 1, but from Alternative 1, but remove agricultural lands from
similar to existing agricultural production and provide more beneficial provide more beneficial production, resulting in adverse
conditions adjusted for beneficial effects from recreational impacts, recreational impacts. In economic impacts.
population growth, increased recreation and ( addition, this alternative

water suppl3) and would provide greater
reliability, water supply reliability as a

result of additional
conveyance flexibility.

Table 3-1. Summary of Environmental Consequences of CALFED Program Actions (page 9 of I0)



ENVIRONMENTAL CONSEQUENCES OF CALFED BAY-DELTA PROGRAM ALTERNATIVES

Environmental No Action Storage and Conveyance

Resource Category Alternative Alternative 1 Alternative 2 3 Other ProgramsAlternative

Cultural Resources Additional Disturbance of some Impacts would be similar to Impacts would be similar to Ecosystem Restoration could
development could cultural resources within all those associated with those associated with adversely effect cultural resources in
result in impacts to regions is expected exceptAlternative 1. Alternative 1. all regions except the SWP and
cultural resources, the SWP and CVP Service CVP Serv.ice Areas; the Levee

Areas. System !ntegfity Program could
adversely effect cultural resources in
the Delta.

Public Health and      Some adverse impactsSome adverse impacts on Impacts would be similar to Impacts would be similar to Ecosystem Restoration Program,
Environmental Hazards on public health andpublic health and beneficialthose associated with those associated with Water Quality Program, and Leve9

beneficial impacts on nnpacts on environmental Alternative 1~ Alternative 1. System Integrity Program may
environmental hazards hazards could occur, increase the amount of mosquito
are expected, breeding habitat, tO

Visual Resources Continued Visual impacts on Delta Potential for ~ignificant Potential for significant Ecosystem Restoration is expected
development could boaters from channel visual impacts in the Deltavisual impacts in the Deltato have beneficial effects in the
result in some visual enlargements and flow from new conveyance from new conveyance Delta and a mix of both beneficial
impacts, control structures, and facilities, and in the facilities, and in the and adverse effects in the Bay, tO

potential impacts in the Sacramento River and SanSacramento River and SanSacramento River, and San Joaquin
Sacramento and San Joaquin River Regions Joaquin River Regions River regions. The Levee System
Joaquin River Regions from new storage facilities from new storage facilitiesIntegrity Program could have

I from new storage facilitiesfor 2B, 2D, and 2E. for 3B, 3E, 3I-1, and 31. temporary visual impacts in the
for 1C. Delta.

I Environmental Justice Similar to existing Some actions could have aAlternative 2 would have Alternative 3 would have Ecosystem Restoration could have a
conditions, disproportionate impact onsimilar impacts as similar impacts as . disproportionate impact on

minority and low income Alternative 1. Alternative 1. minority and low incom6
populations, including populations, including migrant
migrant workers as workers as agricultural land is
agricultural land is converted to other uses.
converted to other uses..

Indian Trust Assets No significant impacts No significant impacts No significant impacts No significant impacts No significant impacts identified.
identified, identified, identified, identified.
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4 MOVING TOWARDS THE PREFERRED PROGRAM

This chapter provides information on the process Programmatic Level of Detail
CALFED is using to develop a consensus on
common program elements and on a preferred
program alternatives. This is a summary of the
information in the Phase II Report Technical Initial Programmatic
Appendix. CALFED has not identified a preferred Environmental

Consequence
program alternative but has conducted analyses to Eva~u~uon Sand
help move towards a preferred program
alternative.

Consequences Evaluation Band

This chapter will be replaced with a description of
the preferred program alternative in the Final
Programmatic EIS/EIR. Figure 4-1. Programmatic Level of Detail

4.1    INTRODUCTION                                                                  ¯
The variable Program elements, storage and

The foundation of every CALFED alternative is conveyance, further enhance performance,

the common program elements: the ecosystemprovide greater operational certainty and Program

restoration program, water quality program, waterbalance, and reduce potential redirected impacts.

use efficiency program, Delta levee protectionThe 12 alternative configurations addressed in this

plan, water transfer policy, and watershedProgrammatic EIS/EIR differ primarily by how
they assemble different components of storagemanagementcoordinationprogram. These

common pr.ogram elements will differ onlyand conveyance.

slightly between alternatives. Each of the
individual common program elements is a majorThe 12 alternative configurations cover the broad

program on its own, and each represents arange of potential consequences of implementing

significant investment in and improvement in thea CALFED solution. This is represented by the

Bay-Delta system. For example, the ecosystemInitial Programmatic Environmental

restoration plan is the largest, most complexConsequences Evaluation band shown in Figure
¯ ecosystem rehabilitation effort ever undertaken4-1. As CALFED moves towards a preferred

anywhere. " program alternative, the evaluations will become
more and more focused as shown in the Refined

A significant part of the overall performance ofProgrammatic Environmental Consequences

the CALFED Bay-Delta Program is attributable to Evaluation band in Figure 4-1. Although more

the common program elements, specific evaluations may be needed to define the
preferred program alternative, the consequences

During the Phase II process, stakeholders haveof the preferred program alternative will be

raised significant questions and issues aboutcontained within the range of consequences

different aspects of the common programdescribed in this D~aft Programmatic EIS/EIR.

elements. CALFED recognizes that addressing
these questions and issues on common programThe CALFED will continue evaluation of the

elements are fundamental to the success of thealternatives and, using the input received from the

Program. The Phase II Report Technicalpublic, will select a preferred program alternative
prior to the Final Programmatic EIS/EIR in lateAppendix includes sidebar discussionsof

stakeholder concerns and lays out proposed       1998.
processes for resolving these critical concerns.
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The remainder of this chapter shows the CALFED4.3 DIS TINGUISHING
progress in moving towards a preferred program CHARACTERISTICS
alternative. This chapter will be replaced by a
description of the preferred program alternative

Chapter 4 will be replaced with the description ofin the Final Programmatic EIS/EIR. the preferred program alternative in the Final
Programmatic EIS/EIR. Therefore, discussions of

4.2 SUMMARY OF PROCESS distinquishing characteristics are included in this
draft only. No specific discussion of distinquishing

CALFED identified 18 distinguishing characteristics is found in other chapters of this
characteristics of the alternatives to help show the
potential differences between the alternatives.
Distinguishing characteristics are those featuresLooking simultaneously at all the information on
which help differentiate among the alternatives,how well the alternatives meet the Program
The process continued by examining at how eachobjectives and how well they satisfy the solution
of the 12 alternative variations performed for theprinciples would be nearly impossible due to the
distinguishing characteristics’. This assessmentlarge amount of information. Furthermore, many
provided information :on where alternativesaspects of the alternatives do not vary from one
performed particularly well and where there werealternative to another. They all include common
significant deficiencies. As a tool in movingprogram elements that make significant progress
towards apreferred program alternative, CALFED toward meeting program objectives and reducing
agencies used the distinguishing characteristicsconflict in the system.
information and sought to develop the best¯
alternative for each of the three main categories:on the other hand, there are aspects that do differ

among the alternatives and it is these aspects, or
¯ Alternative 1 (existing system conveyance) distinguishing characteristics, that helped

CALFED move towards a preferred program
¯ ;Alternative 2 (modified through-Delta alternative. These characteristics are important

conveyance) when assessing the performance, impacts and
overall merits of each alternative. Following are

¯ Alternative 3 (dual Delta conveyance) the 18 identified distinguishing characteristics:

The CALFED Program looked for modifications, ¯ In-Delta water quality - provides a measure
including operational changes, that would resolve of salinity and flow circulation for four areas
th~ major deficiencies and enhance the overall of the Delta (north, south, central, west). The

of alternatives in each of th~ three measure focuses on water quality for in-Deltaperformance
categories. A summary of this process is agrieultural uses.
contained in the following sections. More detail
on development of the alternatives and thē Export water quality - provides a measure of
evaluations leading towards the preferred program salinity, bromide, and total organic carbon
alternative can be found in the Phase II Interim for four export diversion ,location from the
Report Appendix. Delta. The measure focuses on municipal/

industrial uses for the North Bay Aqueduct
and Contra Costa Intake and for agricultural
and municipal/industrial uses for the S.WP
and CVP export pumps.

¯ Diversion Effects on Fisheries - includes []
|only the direct effects on fisheries due to

the export diversion intake and associated
I
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fish facilities. These will vary depending on water due to changes in water levels in the
diversion location, size, type, method of channels.
handling bypassed fish, and annual volume of .
water diverted. The effects on flow patterns ¯ Risk to Export Water Supplies - isintended
in the Delta as a result of the diversion are to provide a measure of which alternatives
addressed below in ttie distinguishing best reduce the risk to export water supplies
characteristic for "Delta Flow Circulation." fromacatastrophicearthquake.
The loss of fish due to diversion to another
route is covered in this effect~ ¯ Total Cost - will include the initial capital

costs for the Program as well as annual costs.
¯ Delta Flow Circulation - includes the direct Initial costs will include study, design,

and indirect effects of water flow permitting, construction, mitigation,
circulation on fisheries due to the export acquisition, and other first costs of the
diversions and changes in cross-Delta Program. Annual costswillineludeoperation
water conveyance facilities. These will vary and maintenance, monitoring, reoccurring
depending on diversion location, size, type, annual purchases, and other annual costs.
and operation of conveyance facilities, and̄ Assurances Difficulty - is an estimate on
annual volume of water diverted, how hard an assurance package will be to

formulate and get consensus among agencies
¯ Storage and Release of Water - p~ovides a and stakeholders. It is not an assessment on

measure of the environmental benefit or the perceived effectiveness of the assurance
adverse effects of storing water in new package.
Programstorage facilities and releasing that
water at a later time of need. Storing the¯ Habitat Impacts - is an assessment of the
water will generally result in some adverse habitat impactsdue to
degradation of environmental conditions and implementation of the storage andconveyance
will generally result in some environmental facilities.
benefits.

¯ Land Use Changes - is a measure primarily
¯ Water Supply Opportunities - is a measure of the amount of agricultural land that would

of the change provided by the alternatives for change to other uses by implementation of the
water supply for the environment and for Program.
agricultural and urban uses.

¯ Soeio-economic Impacts - include adverse
¯ Water Transfer Opportunities -is an and beneficial impacts such as commercial

estimate of how well each alternative can and recreational fishing, farm workers, power
carry water that may be generated through production, and other third-party impacts.
market sales or trades at different locations in
the system.                                  ¯ Consistency with Solution Principles -

provides a qualitative measure of how well
° Operational Flexibility -provides an the alternatives meet the Program solution

indication of how well each alternative can principles. Alternatives which violate the
shift operations as needed from time to time solution principles are not likely to be
to provide the greatest benefits to the practicable or implementable. However,
ecosystem, water quality, and water supply since the solution principles have been used
reliability, throughout the Program development, it is

unlikely at this point that alternatives will
¯ South Delta Access to Water is measure violate the solution The solutiona principles.

of how the "alternatives affect local access to principles provide insight in considering
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Export water quality Storage and release of water
¯ ’ In-delta water quality Water transfer opportunitie.s

I¯ Diversion effects on fisheries ¯ South Delta access to water
¯ Delta flow circulation ¯ Total cost
¯ Water supply opportunities ¯ Habitat impacts "

i¯ Assurances difficulty ¯ Land use changes
¯ Operational flexibility ¯ Socioeconomicimpacts
¯ Risk to export water supPlies ¯ Ability to phase facilities I¯ Consistency with the solution principles o Brackish water habitat

Table 4-1. Critical Distinguishing Characteristics I

tradeoffs among the other distinguishingcritical ~o the ultimate decision of a preferred
characteristics in a balanced manner, program alternative, evaluation of these two ¯

characteristics is highly subjective, and CALFED
¯ Ability to Phase Facilities- provides an intends to make that evaluation only after

indication of how easy it will be to phaseconsidering the comments of the interested public. ¯
implementation of storage and conveyance 1facilities over time.

4.4 POTENTIAL MODIFICATIONS
¯ Brackish Water tlabitat - considers the TO IMPROMEALTERNATIVE ¯

salinity .gradient between fresh and salt Water PERFORMANCE
1

~n the Bay-Delta system. The western Delta
is an area of important aquatic habitat with I~

. salinity levels of approximately 2 parts perCALFED considered the following modifications

thousand. The location of this saltto improve performance of the three basic

concentration, known as X2, is an indicator alternatives: l
of changes in brackish water habitat among
the alternatives. ¯ Consolidate and Upgrade SWP/CVP Fish

Screens - The inadequacy of the current ¯
The distinguishing characteristics are intended to facilities to prevent fish entrainment ~n the 1
help the CALFED agencies and members of the water project intakes, along with predation
public determine the relative performance levels that occurs in Clifton Court, are major sources ¯
of each alternative. Among these characteristics, of fish losses in the system. In considering 1
some were found through the evaluation process the option of upgrading State Water Project
not to vary greatly among the three alternatives, and Central Valley Project intake screen

facilities in the south Delta separately or as a ¯while other characteristics allowed
CALFED to distinguish differences in singlepreject, teclmicalteam and engineering
performance. These merecriticalcharacteristics experts agree there we advantages to

the ones in the left column in Table 4-1. developing, a combined screen facility at the 1are
head of Clifton Court to support both projects,

CALFED has not made any determination about including potential cost savings. Another

¯ how the alternatives perform in terms of the advantage of a combined screen facility isthat ~
"assurances" or "consistency with solution it utilizes an intertie between the SWP and
principles" characteristics. Although extremely CVP conveyance channels. This intertie is

CAt,FED Bay-Delta Program Draft Programmatic EIS/EIR                                        4 PREFERRED PROGRAM           1
4-4

C--00521 0
C-005210



I generally recognized as a desirable f~ature tō Mokelnmne River " Floodway and
increase operational flexibility,and is Conversion of Bonldin Island to Habitat -

i included in all three alternatives. This feature would involve removing a major
Delta island from agricultural production, and

¯ Use of Storage to EnableExport would create a major change in the Delta
Curtailments - Storage in the Delta, near the hydraulic system, having unknown physicalI Delta, or off-aqueduct biological consequences, watersouthof the Delta and Similar
(including groundwater storage) offers the conveyance and flood control benefits can be
potential to maintain .water deliveries while obtained through other, better understood

I diver.sions from the Delta are temporarily conveyance configurations, with reduced
curtailed. Storage from zero up to 6 MAF- impacts on Delta agriculture.The
(including north of Delta storage) was Mokelumne River floodway and conversion

I considered a reasonable range for planning of Bouldin Island to habitat are not included
purposes for each of the three alternatives, in moving towards a preferred program
Some of this storage could be in Delta or near alternative.

i Delta. This figure of 6 MAF of new storage
represented a maximum volume for planninḡ Unscreened Intakes on San Joaquin River,
purposes, not a storage target. CALFED also East Delta, and West Delta - The benefits to

I evaluated these alternatives with zero fisheries associated with the flexibility of
additional storage, intake location that would be provided by

multiple unscreened intakes are thought by

i ¯ Separate Conveyance Channel from CALFED fishery experts to be minimal as
Snodgrass Slough -The ecology of eompared to the in-Delta construction impacts
Snodgrass Slough could be significantly and costs that would be associated with this

i affected by channel modifications, option. Other alternatives existto accomplish
Construction .of a separate conveyance similar operational objectives. These
channel.adjacent to Snodgrass Slough would unscreened intakes are not included in moving
avoid these impacts and is, therefore, the towards the preferred program alternative.

I preferred approach for Alternative 2.
The following alternatives were then subjected to

¯ Tyler Island Aquatic Habitat and Andrus additional analysis:
Island Levee Setback - This feature would
involve removing a major Delta island fromAlternative 1. Alternative 1C with and without
agricultural production, and would create a additional storage, and with consolidated

I major change in the Delta hydraulic system.SWP/CVP fish ~ereen described above.
However, the physical and biological
consequences of this action are uncertain andAlternative 2. Alternative 2B with and without
would be known only after years of operating additional storage, with consolidated SWP/CVP
and evaluating the system. Thus, the value offish screen and through-Delta channel separated
this investment would be subject tofrom Snodgrass Slough.

I considerable risk. Similar water conveyance
and flood control benefits can be obtainedAlternative 3. Alternative 3B- 5,000-cfs isolated
through other, better understood alternatives,facility, with and without storage and Consolidated

i with reduced impacts on Delta agriculture.SWP/CVP fish screen; also considered 10,000 +
The Tyler Island aquatic habitat and Andruscfs isolated facility. Alternative 3E - 15,000-efs
Island levee setback are not included inisolated facility, with and without additional .
moving towards a preferred, program storage and consolidated SWP/CVP fish screen.

I alternative.
¯ "                                               In recognition of the uncertainty regarding future.

conditions, CALFED:ageneies performed a

i
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sensitivity analysis to evaluate the effects OfThe evaluation depicted graphically here treats
potential changes in operating criteria under theeach of the key distinguishing characteristics as if
three Program alternatives. While specificthey were of equal importance. It is important to ¯
assumptions were necessary to conduct modelunderstand, however, that it is unlikely that all of |simulations to aid in this evaluation, no specificthe key distinguishing characteristics are of equal
standards are proposed or endorsed by CALFED importance, and different weighting of these
through these assumptions. . factors could affect the outcome of the analysis. I

In addition, Table 4-2 does not attempt to
11,5 COMPARISON OF standardize the scales for ea6h characteristic.

That is, the relative difference between an "L" andAL TERNA TIVES
an "M" on one characteristic may be totally
different than the difference between an "L" andThe Phase II Report discusses the major "M"

differences between the alternatives on the key,
an on another characteristic. Interested
parties, the public, and CALFED agencies must

technical distinguishing characteristics. Based oncollectively determine the importance of each
the assumptions made in these technicaldistinguishing characteristic in the overall

Ievaluations, Alternative 3 appears to have theevaluation of alternatives leading to selection of
potential to provide greater performance on thesethe preferred alternative.
particular characteristics. At the same time,
however,Alternative3 appearsto present the Two key distinguishing characteristics seem to. be Imost serious challenges in terms of assurancesparticularly important in making a decision on
and implementability. Figure 4.2 provides ahow well the alternatives perform. Export Water
generalcomparisonof thealternativesaccording ¯ Quality and Diversion Effects on Fisheries are Ito the eight distinguishing characteristics,both highly dependent on the alternative selected.
Qualitative rankings of high (H), medium (M),Therefore, irrespective of whether these two
and low (L) were used to summarize the threecharacteristics are the most important to selection
alternatives. For example, in-Delta water qualityof the preferred program alternative, they are the
ranked best.for Alternative 2 and the lowest for characteristics most dependent on that decision.
Alternative 3.

!

~lternative 1 M L L L L L L L
~,lternative 2 M+ M M+ L ’ M L M M
~,lternative 3 L H L M+ M+ M H H

i

Figure 4-2. Summary of the Most Significant Distinguishing Characteristics []
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¯ Are beneficiaries willing to pay for a
comprehensive Bay-Delta solution?

I ¯ an adequate assurance package
Export Water Quality

Can we devise
Diversion Effects on Fisheries of actions and mechanisms to assure that the

program will be implemented and operated as
I Program Element Refinement agreed?

i
Water Quality Program
Ecosystem Restoration Plan During the process of developing the program

I elements and evaluating the alternatives, manyLevee Protection Plan
Water Use Efficiency issues and concerns were identified. Some of

Watershed Management these issues must be addressed in order to

I Water Transfers facilitate selection of a preferred program
Storage alternative. These issues, as shown in the text box

¯ Conveyance above, vary in their potential significance in

I selecting an alternative and in the implementation

Assurances and Financial Plan approach to be taken. As shown in Figure 4-3,
some issues may require independent, scientific

I Additional Concerns

~
Agricultural Land Impacts review, focused stakeholder collaboration, or
Etc. simply additional analysis and development.

Between the Public Draft Programmatic EIS/EIR

4.6 NEXT STEPS and the Final Programmatic EIS/EIR work will
continue on resolving the issues of concern as

I C.&LFED has not identified a preferred program aswell definingand selectingthe preferred

alternative. .A great deal of dialogue will need toprogram alternative. The CALFED agencies will

take place among elected offieials, CALFEDwork with elected officials, local agencies,

I agencies, local agencies, interest groups, and the groupsinterests andthepublicoverthecoming

public before a decision can be made. Together, -months to develop apreferred program alternative

all interests will need to answer questions suchwhich reduces major conflicts in the system, is
equitable, affordable, durable, implementable andas:
will not solve problems in the system by

i
¯ Are the assumptions and technical evaluationsre-directing impacts.

. performed by CALFED valid?.

~~l ~ i~~

Are the common program elements contained ¯

i in each alternative adequate to ensure overall
Program success?

I ¯ How well does each alternative meet the
CALFED solution principles? Is any one
alternative elearly superior to others.? = lil Illl Report

|
li! L____3 1

¯ Is the construction of water facilities (such as li] .t~,n ....~,,
an isolated conveyance facility) acceptable to I~i~i’~" ....... I I

i the public?                    IL~ ..................

I Figure 4-3. Phase II Process
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GUIDE TO IMPACT ANALYSIS AND DESCRIPTION
OF LAND USE ASSUMPTIONS

This chapter provides a guide to the impactthe Programmatic EIS/EIR have been grouped into
analysis presented in Chapters 6, 7, and 8. It alsothree main categories:
presents estimates of potential land use changes
which could occur as a result of the CALFED ¯ Physical Environment
Program. As noted in Chapter 2, the alternatives
are being refined as Phase II of the CALFED¯ Biological Environment
process continues. Although more specific
program evaluations may be needed to ° Land Use, Economic, and Social Issuesdefinethe
preferred program alternative, the consequences
of the preferred alternative will be containedThese resources are illustrated in Table 5.1-1.
within the of consequences described in thisrange
Draft Programmatic EIS/EIR. The CALFED staff The organization of a typical resource discussion
and agencies will continue evaluation of theis depicted graphically in Figure 5-1. Each
alternatives and, with the help of the public, willresource discussion begins with a summary of
select a preferred program alternative prior to theconsequences and includes an introductory
Final Programmatic EIS/EIR in late 1998. Thesummary block. The Introduction includes a text
regulatory framework that is part of the existingbox which summarizes the impacts of each
conditions can be found in Chapter 11, Section 2.alternative configuration. The text box provides

an overview of the potentially significant impacts
5.1 GUIDE TO IMPACT for the resource. This information is provided in

ANALYSIS brief text bullets for each affected program
element. Information presented in the summary
boxes is used as the basis for the summary

Technical reports were prepared for each resourcecomparison of impacts presented in Chapter 3.
area and form the basis for the affected
environment and environmental consequencesThe matrix provides a graphical overview of the
descriptions in Chapters 6, 7, and 8. Each
individual technical report analyzes and describes

environmental consequences of each alternative
configuration. The impacts of the program are

programmatic changes that could result from
implementing theCALFEDProgramalternatives,

classified into the following categories for a
number of specific issues related to each resource:

The technical reports also describe methodologies
used for models and other analytical tools.̄ Significant and unavoidable - Adverse
References used to prepare the technical environmental consequences have been
documents are included within each individual identified that have the potential to be

¯technical document and are not duplicatedwithin siguifieant with respect to the criteria
the Bibliography section of this document identified for the resource area even after
(Chapter 14). These technical reports are mitigation strategies are applied. This is
incorporated by reference and are available for
review at the CALFED of-flees or in the various

represented by a "e" in the matrix.

libraries throughout California serve as      ° Significant but mitigable - Adversethat
repositories for state and federal documents, environmental consequences have been

This section explains the organization of atypical
identified that have the pot.ential to be
significant, but which can be reduced to less

environmental resource discussion as an
orientation for the reader. Resources evaluated in
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Chapter 6 Physical Environment Chapter 8 Land Use, Economics and Social Issues

Surface Water Resources                          Agricultural Resources
¯ Bay-Delta Hydrodynamics and Riverine                                                                              .          ¯ Land/Water Use

Hydraulics ¯ Agricultural Economics
¯ Water Quality ¯ Social Issues
¯ Water Supply and Water Management Urban Resources
Groundwater Resources ¯ Land Use
Geology and Soils ¯ Economics
Noise ¯ Utilities and Public Services
Transportation Recreational Resources
Air Quality ¯ Land use

: ¯ Opportunities and Economics
¯ Social Issues
Flood Control System

Chapter 7 Biological Environment Power Production and Energy
Regional Economics

Fisheries and Aquatic Ecosystems Cultural Resources
Vegetation and Wildlife Public Health and Environmental Hazards

Visual Resources
Environmental Justice
Indian" Trust Assets

I
Table 5-1. Resource Categories Evaluated in Each Region in the EIS/EIR Study Area

I
6.t.3 I~nvlronmental Consequences:

Water Quardy

6.1.3.1 Assessment Methods
6.1.3.2 Significance Cdteda
6.1.3.3 CompafisonofNoAc~on

to Existing Conditions
6.1.3A Comparison of Program

6.1.1 Affected Environment/ Alternatives to No Action
E]dsting Conditions 6.1.3.5 Comparison of Program

CHAPTER 6 Alternatives to Existing
ConditionsPHYSICAL ENVIRONMENT 6.1.t.2 Water Quality

6.1.3.6 Mil~a~’~ Strategies 1¯ Indudea hist~dcandexisffng 6.1.3.7 Signif~ant Unavoidal~ta Impacts
condilions for each region

6,1 SURFACE WATER RESOURCES Note: Simi/arseclionsfor
hydraulics (6.1.1.1) and watar

Summary of environmental suplYy/manag~ment (6.1.1.3)
1consequences ¯Indudes a table whir, h summarizes Environmental

the environmentN consequences of ConseaHences
a/! a/temat:~,es --- -1--- - --

I

Affected Environment/
Existing Conditions

I

Introduction iFigure 5-1. Organization of a Typical Environmental Resource Discussion
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than significant through the application ofsignificance or difference between configurations.
identified mitigation strategies. This isDetails on the degree to which the resource area

i represented by a "}" in the matrix, may be affected are provided in the supporting
text. Therefore, it is not appropriate to attempt to

¯ Less than significant - Some adversescore individual effects or to add the number of

i environmental consequences have beensymbols in each significance category to develop
identified; however, they do not exceed thean overall score for an alternative configuration,
significance eriteria identifiedforthegivenbased on the symbols shown on summary
resource. This is represented by an "o" inmatrices.

I the matrix.
The summary introduction is followed by a

¯ No impact - No adverse environmental discussion of the affected environment/existing

I consequences have been identified for theconditions. These discussions provide an
given resource element, or the consequenceshistorical perspective of the resource and an
are negligible or undetectable. This isoverview of the current conditions. The

I represented by a "l’q" in the matrix,             discussions are organized by region, as follows:.

¯ Beneficial - The environmental ¯ Delta Region

I consequences would have a positive effect
on the given resource element. This is̄ Bay Region
represented by a "+" in the matrix.

¯ Sacramento River Region
I ¯ Unknown - At this stage of the planning

process the environmental consequences̄ San Joaquin River Region

i wi.thin a specific resource element cannot be
¯ adequately characterized. This is represented̄ SWP and CVP Service Areas Outside the

by a "U" in the matrix. Central Valley

I Since ’detailed have been watershed for eachproject designs not Upper descriptions resource
prepared atthis stage ofthe planning process, theare discussed, where appropriate, within the
characterizations represent potential impacts ofvarious regions.

I the alternative configurations.
The affected environment/existing conditions

Within the summary matriees, different symbolsdescription is followed by an environmental

I have been used to classify the significance ofconsequences section, which begins with an
impacts within each specific resource issue area.overview of assessment methods. Descriptions of
In some eases the same symbol may be used forassessment methods are resource specific and

I mahy or all alternative configurations for a givenprovide the approach used to identify and assess
resource issue area. The impacts to a givenenvironmental consequences. Analytical models
resource area may be significant for allused in the evaluation are also described.

I alternative configurations; however, the degree
to which the resource area is affected may varyThe assessment method descriptions are followed
considerably. This variation is not shown on theby discussions of significance criteria. The

I matrices. For example, the amount of land areasignificance of an activity varies depending on the
disturbance could vary from one configuration toenvironmental setting in which the activity occurs.
another, and thus, the degree to which eachThe generalnatureoftheplanningprocessandthe
configuration would affect the environmentbroad range of settings and impaetsinvolved with

i vary. summary matrices indicate Program dictate the use of qualitativewould The thePhaseII
whether an effect would be consideredthresholds of significance at this programmatic
significant, but do not show the degree ofstage.
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Significance criteria are~gencrally phrased in are compared to existing conditions as 1
qualitative terms indicating potential changes compared to the No Action Alternative, or is
from existing conditions or future conditions the magnitude of the impact greater?
under the No Action Alternative. These 1comparisons provide indications ofthepotential̄ Are all beneficial effects identified when
for significant impacts for use in the comparing program alternatives to the No
ProgrammaticEIS/EIR. These qualitative and Action Alternative still beneficial when the ¯
general criteria provide the basis for the program alternativesarecomparedtoexisting
establishment of more specific or qualitative conditions?
thresholds to be used in the project-specific 1
environmental documents. When specificWhere differences are identified between the
actions have been identified in Phase III,comparison of program alternatives to the No
significance criteria may be expressed inAction Alternative and compar!son of program
quantitative terms based on site-specific data. alternatives to existing conditions, the additional

analysis is provided within the appropriate
The discussions of environmental consequencesresource section. ¯
begin with a comparison of the No Action
¯ Alternative to existing conditions. .r Within each regional discussion, impacts are

discussed by CALFED program elements, such as
Evaluation of the 12 alternative configurationsstorage, and conveyance and ecosystem 1
consists of a two-part process. Programrestoration. If an element does not result in an
alternatives are first evaluated in comparison toimpact in a given region, it is not mentioned.
the No Action Alternative baseline. The analysis 1
presented in the environmental consequencesThe information is displayed by CALFED
seetion consistsprimarilyofthis evaluation, program elements to provide a sense of the

of each element in each region. To ¯consequences
Program al.ternativeswere also evaluated relativeunderstand the regional consequences of an
to existing Conditions. This was done to ensurealternative, all the elements of an alternative need
that all potentially significant .impacts areto be considered. To understand the consequences
identified. In many eases the conditions presentof an alternative systemwide, all the elements of
under the existing conditions baseline are similaran alternative in all five regions need to be
to those found with the No Action Alternative. considered.
In these situations differences between existing 1
conditions and No Action Alternative cannot be Since this Programmatic EIS/EIR does not
distinguished at the programmatic level and theevaluate site-specific actions, no action-specific II
results of comparison to both the No Action mitigation measures or monitoring plans are
Alternative and existing conditions are the same.presented. Rather, general mitigation strategies
Where there are potential differences betweenare identified. These strategies are expected to be
the existing conditions and No Actionfurther developedinsubsequentprojeet-speeific
Alternative the analysis focuses on the followingenvironmental documents. This Programmatic
questions: EIS/EIR would be used to assist in the

implementation and review of subsequent actions 1¯ Are allsignifieantadverseimpaetsidentifiedand is expected to be particularly useful in
when comparing program alternatives to theevaluating system-wide benefits and consequences
No Action Alternative still significant when of large multiple action programs. However, it is ¯
program alternatives are compared topossible that further detailed system-wide analysis
existing conditions? may be necessary during Phase III to determine

the effects of specifications with wide-ranging
¯ Are there any additional significant adverseimpacts.

¯ impacts identified when program alternatives
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Finally, potentially significant, unavoidableAs a program-level planning document, this plan
impacts are. identified for each resource area,does not include reductions in the land use
consistent withthe significance criteria describedchanges based on measures that would be put into
for thatresource, place to avoid, minimize, or mitigate these

changes. However, because the ecosystem
restoration element actions have the potential to

In some cases, specific descriptions of actions are affect the largest land area, particularly
noted in the environmental consequences sectionsagricultural lands, information is offered to
of Chapters 6, 7 and 8. For example, specific illustrate what would be done during Phase III,
islands and channels are mentioned alongparticularly in the Delta- to avoid, minimize, or
conveyance alignments. These descriptions are mitigate the extent of lands impacted by the
intended as examples of the type of structures, CALFED Program.
restoration activities, and alignments which are
possible if CALFED Program alternatives are Estimated land use changes are presented here
implemented. The CALFED Program has not rather than within the various impact =analysis
selected any particular conveyance alignment or chapters to provide the appropriate perspective
the location of any other structure or action with regard to potential land use conversions and
depicted in any impact discussions. These to avoid repetition in the document. Whenever a
selections would not occur until Phase III and discussion about land use changes occurs in
would involve extensive study rand interaction with Chapters 6, 7, or 8, the reader will be referred
all interested parties, back to the tables in this section.

Estimates of the land area that could potentially
be affected by the following program elements:

5.2 ESTIMATION OF LAND USE
CHANGES DUE TO THE ¯ Ecosystem restoration

CALFED PROGRAM ¯ Water Quality Program

Because the extent and specific locations of̄ Restoration of levees
CALFED actions have not yet been def’med, it is
necessary to make ar0ugh estimate of the area of¯ Construction of new storage facilities or
land that would be disturbed by CALFED enhancements to existing storage facilities
actions. It is likely that the majority of lands that
would be affected by the CALFED Program are ¯ Water conveyance through the Delta
currently being used for agricultural purposes.

Water Use Efficiency measures are not expected
The maximum acreage that could potentially beto directly impact current land uses therefore, no
affected by the various CALFED Program estimates of land changes relative to this program
elements has been identified to provide theare presented.
decision makers and the Public a sense of the
potential magnitude of land use impact that couldCALFED Program activities have the potential to
be brought about by the CALFED Program, even impact lands designated as prime farmland,
though it could be considerably less, dependingunique farmland and farmland of statewide
on importance. Table 5-2 provides a summary of thethespecificactionimplemented.Estimatesof

other types of changes that might occur becauseacreages of each of these types of farmland that
of the CALFED Program can be found in could .potentially .be affected by the CALFED
Chapters 6, 7, and 8. The estimates that allProgram. acreage assume
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Water
Alternative Region ERP Levees Storage Conveyance Qualityt Total

P S U P S U .P S U P S U 0

Alt I Delta 93,000- 3,500- 1,50’0- 31,000 2,500- 500-1,000 0 0 0 0-300 0-10’0 0 0 132,000-
105,000 6,500 3,500 3,000 150,400

Sacramento 17,000- 2,500- 500-1,000 0 0 0 0 0 0 0 0 0 0 26,000-
River 22,000 3,000 34~000

San Joaquin 8,200- 800-1,000 300-500 0 0 0 0 0 0 0 0 0 35,000- 44,300~2
River 9,500 45,000 56,000

AIt 2 Delta 93,000- 3,500- 1,500- 31,000. 2,500- 500-1,000 0 0 0 3,500- I00-3,000 400-1,50.0 0 136,000-
105,000 6,500 3,500 3,000 24,500 179,000

Sacramento 17,000- 2,500- 500-1,000 0 0 0 0 0 0 0 0 0 0 26,000-
River 22,000 3,000 34,000

San Joaquin 8,200- 800-1,000 300-500 0 0 0 0 0 0 0 0 0 35,000- 44,300-2
River 9,50’0 45,000 56,000

AIt 3 Delta 93,000- 3,500- 1,500- 31,000 2,500- 500-1,000 0-14,000 0-2,000 0 3,500- 200-5,00.0 300-1,500 0 136,000-
I05,000 6,500 3,500 3,000 27,000 199,500

Sacramento 17,000- 2,500- 500-1,000 0 0 0 0 0 0 0 0 0 0 . 26,000-
River 22,000 3,0’0’0 34,000

San Joaquin 8,200- 800-1,000 300-500 0 0 0 0 O 0 0 0~ 0 35,000- 44,300-2
River 9,500 45,000 56,000

Types of Farmland
¯ Prime (P) - Land with the best combination of physical and chemical features for the production of agricultural crops
¯ Statewide Importance (S) - Land with a good combination of physical and chemical features for the production of agricultural crops
¯ Unique (U) - Land of lesser quality soils used for the production of the State’s leading agricultural cash crops
tEstimated acreages of important farmlands cannot be attained at this time because mapping has not been completed in the San Joaquin Region. It is possible that Important Farmlands
will be affected by the Water Quality Program in the Grasslands subarea of the San Joaquin River Region.
2Total includes lands potentially affected by Water*Quality Program.

Table 5-2. Estimated Acreages of Important Farmland Impacted by Program Actions
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CALFED Program activities would occur on
these three types of farmland. 5.2.2 Water Quality

In addition to the long=term land use changes, itFacilities to control and treat various discharge
is expected that construction activities would ēffluents would have a direct impact on current
temporarily increase land use changes 10 to 15%.land uses¯ The extent and locations of these

facilities are unknown at this time and the acreage
5.2.1 Ecosystem Restoration that could be affected is not included in this

document..Table 5-3 provides a menu of the actions that are
currently contemplated, along with estimates ofThe drainage management problem areas on the
the land area that could potentially be affected bywestside of the San Joaquin Valley are part of the
each action. No Action Alternative. That is, retirement of lands

in this area was to have taken place even if the
The cALFED Program would take a variety of CALFED Program did not proceed. The

to reduce effects farmland, CALFED is looking to this effortsteps on including: Program move
along as part of the Water Quality element.

¯ Habitat restoration efforts would focus on Specifieally,~ land would be retired within the
developing habitat on public land first. Grasslands Subarea as a means of improving

water quality in the San Joaquin River. This
¯ Absent public lands, restoration..efforts actioncouldpotentiallyimpactupto45,000aeres.

would occur on lands acquired from willing
sellers where at least part.of the reason to5.2.3 Levee System Integrity
sell is an economic hardship. That i~, land
floods frequently or levees are too expensiveRestoration of levees would cause both temporary
to maintain, and permanent disturbance of land adjacent to

: existing levees. Land disturbed temporarily
¯. Where small parcels of land are needed forduring construction would be restored through

waterside habitat, acquisition efforts will revegetation and would return to pre-construction
seek out points of land on islands where the" conditions at different rates. These temporary
ratio of levee miles to acres farmed is high.losses are estimated at between 1,000 and 1,500

acres. Other land would be permanently affected
¯ The CALFED Program would obtain by the larger footprint of the new levees.’

easements on existing farmlands which
~would allow for minor changes in Levee reconstruction would require approxirnately
agricultural practices, thus increasing the15,000 acres. Approximately 625 of the 1,100
value of the crops to wildlife, miles of Delta levees would be upgraded. A 200-

foot-wide piece of land would be acquired for
¯ Where pr.aetieable, floodplain restoration approximately 625 levee miles. In addition, it was

efforts would include provisions for assumed that 100 miles of setback levees would
continued agriculturalpracticesonanannualbe 500 feet inconstructed,affecting area
basis,                                    width.

¯ Conversion of land would occur over anSubsidene~ control would affect about 14,000
extended time period of many years. Theacres.
conversion process would include extensive
community, land owne~, and stakeholder
involvement.
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I
Sacramento       San Joaquin

Habitat Type* Bay Region Delta Region River Region River Region

Tidal perennial aquatic 2,500 7,000 l
Tidal perennial aquatic 500
(shoals)

I
Nontidal perennial aquatic 500 2,600 1,000

Tidal sloughs 600-1,500 600-1,200

Midchannel islands 200-800

Fresh emergent wetland 30,000-45,000 /
(tidal) ¯

Fresh emergent wetland 20,000 ¯
(nontidal) , ¯ 1
Seasonal wetland 5,800-6,400 30,000

Riparian 100 1,000-1,500 6,500-7,000 6,000-6,900
I

Saline emergent wetland 7,500-12,000
(tidal)

IStream meander corridor 19,500-27,000 1,500-1,800

Floodplain/levees 800-1,500              1
¯Perennial grassland           22,000-28,000 ¯        6,000

TOTAL ACRES                 22,000-28,000      98,000-115,000      26,000-34,000        9,300-11,000                  1

* NOTE: The table does not include agricultural land which will be cooperatively managed for the benefit of
waterfowl. The acreage is approximately 40,000-70,000 acres for the Delta Region, 300,000 acres for the
Sacramento River Region, and 15 ,O 00 acres for the San Joaquin River Region. The cooperatively managed¯
lands will have minimal impact on agricultural lands. 1

Table 5-3. Possible Land Area Affected by Ecosystem Restoration¯ !
Based on these estimates, the total land areawith the CALFED alternative and configuration
permanently affected by the levee would beselected. Additional groundwater storage is also
between 34,000 and 35,000 acres. The estimatesincluded in several of the CALFED alternative 1

ōf land affected by levee system improvements̄ configurations.    Table 5-4 shows some
are considered to be the upper range of thepreliminary calculations of the land area that
possible area that. could be affected. Thesecould be affected by neff storage facilities.
estimates will continue to be refined as theSeveral representative storage sites were
CALFED process continues, examined to provide a better perspective on the

potential magnitude of land use changes as well ¯
5.2.4 Storage as other storage related consequences. The

following sites were investigated as .examples for l
Land areas permanently affected by constructionanalysis in this Program, matic EIS/EIR: 1
or modification of storage facilities would vary
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¯ Sites/Colusaand Thomes-Newville candidate These values are shown for the Delta Region
reservoir sites were selected as representative in Table 5-4.
examples for surface storage on Sacramento
River tributaries. Assuming a storage5.2.5= Conveyance
capacity of 3 MAF, the potential land
affected by a new reservoir could range ofChanges to water conveyance through the Delta
16,700 acres (from Thomes-Newville)to are included in ali configurations except
29,600 acres (from Sites/Colusa). This r.ange Configuration 1A. The estimated land areas that
is included in the Sacramento River Regionwould be affected by conveyance are shown in

Table 5.2-2. The various components that makeareasshownin Table5-4.

¯ The Montgomery candidate reservoir site was      up these changes include:
selected as a representative example for̄ tA.NomodifieationsConfiguration
surface storage on San Joaquin River
tributaries. Assuming a storage capacity of̄ Configuration lB. Old River barrier
500 TAF, the potential land affected by a
new reservoir at this site was estimated to be
8,050 acres. This value is included in the San

¯ Configuration I C. Old River barrier, channel

Joaquin River Region areas shown in Table enlargement along Old River

5-4.
¯ Configuration ZA. Old River barrier, channel

¯ Groundwater storage inthe Sacramento River enlargement along Old River, intake at Hood
region, was assumed to require 1,500 acres of and North Delta channel modifications
total surface area disturbance. This value is
included in the Sacramento River Region̄ Configuration 2B. Old River barrier, channel

enlargement along Old River, intake at Hoodareasshownin Table5-4.
and North Delta channel modifications.

¯ Likewise, groundwater storage in the San
Joaquin Valley, was assumed to requirē Configuration 2D. OldRiver barrier, intake at
1,500 acres of total surface area disturbance. Hood and North Delta channel modifications,
This value is included in the San Joaquin South Delta improvements plus habitat,
River Region areas shown in Table 5-4. Mokelumne River Floodway and east Delta

Habitat
: A Los Vaqueros reservoir candidate site was

used as the example for the surface storagē Configuration 2E. Old River barrier, South
off-aqueduct option. Assuming a storage Delta improvements plus habitat, flooding of
capacity of 1 MAF, the potential land MeCormaek-Williamson tract,, flooding of
affected by the enlargement of the existing Tyler Island and east Delta Habitat
reservoir was estimated to be 7,000 acres.
This value is ¯ Configuration 3A. Old River barrier, channel
included in the San Joaquin River Region enlargement along Old River, isolated open
areas shown in Table 5-4. eharmel

¯ Victoria, Bacon, and Woodward Islands were
used as the example sites for in-Delta storage .

¯ Configuration 3B. Old River barrier, channel

for Configurations 3B and 3E. The sites have enlargement along Old River, isolated open

anarea of 14,000 to. 15,000 acres. Holland channel

tract, an area acres, waswith of 4,000-4,500
Used as an example site for Configuration 3I.̄ Configuration 3E. Old River bar~ier, isolated

open eharmel
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SACRAMENTO SAN JOAQUIN
DELTA REGION RIVER REGIONRIVER REGION ALL REGIONS

Alternatives    Storage     Conveyance       Storage          Storage           Total

’ Alt 1 A Of 0 0 O i O

B 0 100 0 0i 100

C 0 " 400 18,000-32,000 8,500 26~900-40,900

Alt 2 A 0 4,000-4,500 0 0 4,000-4,500

B 0 4,000-4,500 18,000-32,000 16,600 38,600-53,100 I

D 0 18,000-20,500 0 8,500 26,500-29,000

E ’0 25,200-28,000 18,000-32,000 16,600 59,800-76,600

Alt 3 A 0 4,500-6,000 0 0 4,500-6,000 I

B 14,000-15,000 4,500-6,000 18,000-32,000 16,600 53,100-69,600

E 14,000-15,000 5,000-5,500 18,000-32,000 16,600 53,600-69,100 I

H 0 29,000-33,500 18,000-32,000 16,600 63,600-82,100
I

I- 4,000,4,500 7,000-9,000 18,000-32,000 16,600 45,600-62,100

Table 5-4. Possible Land Area Affected by CALFED Storage and Conveyance (in Acres)

¯ Configuration 3H. Old River barrier, South ¯ Channel enlargement along Old Ri.’ver - 300
Delta improvements plus habitat, flooding of . acres ¯
MeCormaek-Williamson tract, isolated open
channel, flooding of Tyler Island and east̄ Screened intake at Hood and North Delta
Delta habitat channel modifications - 3,500-4,000 acres

¯ Configuration 31. Old River barrier, isolated ¯ South Delta improvements + habitat -
open channel, western isolated facility, 2,000-2,200acres
eastern isolated facility ¯

¯ Mokelumne River Floodway and east Delta
For each configuration, the estimate of land area Habitat - 12,500-14,000 acres
associated with conveyance changes is based on " Ithe following: Flooding of Tyler Island and east Delta Habitat -

21,500-24,000 acres
¯ Operable Old River barrier- 100 acres

¯ Flooding of McCormack-Williamson Tract-
l,600-1,700 acres
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¯ Isolated open channel ( 45 miles in length

i and 1000 ft in width) - 4,000-5,500 acres

¯ Eastern isolated facility ( 12 miles in length
and 1000 ft in width) - 1,400-1,600 acres!

!
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6 PHYSICAL ENVIRONMENT

6.1 SURFACE WATER RESOURCES "

Summary

I Program-induced effects on surface water
resources may occur as changes in the timing,¯ The No Action Alternative would result in minor
direction, and magnitude of flows, changes in changes in stream fl0w in the rivers and Bay-

i water quality, and changes in the amount of water Delta as a result of increased demand.
available to meet future water demand. A. ¯ Storage and Conveyance
summary of Program-induced effects is provided
in Table 6.1-1. Small to moderate increases occur in mid-range

I Sacramento River flows due to increased
Assessmant Methods releases from storage for configurations that

include new storage.

I and in ¯ Little change in Delta circulation l~atterns forHydraulic Hydrodynamic Analysis. Changes
stream flow (hydraulics) and tidally influenced Configurations 1A and 1B for Alternative 1, but
Bay and Delta channel flows (hydrodynamics) increased south Delta pumping in Configuration

I have significance with respect to their effects on 1C leads to small increases in magnitude of

a variety of resources. An understanding of these
reverse flows in central Delta.

changes is one tool in evaluating the potential¯ Potential reduction in through-Delta flow

I impacts of the CALFED Program, both beneficial velocities (greater residence time) and
and adverse, reductions in frequency of reverse flows

.̄. associated with changes in Channel geometry

I These changes were estimated using theand distribution of Delta inflow in Alternative 2

Department of Water Resources planning
configurations.

simulation model DWRSIM, and the Bay-Delta* Reduction in north Delta inflow, reduced

I hydrodynamic models DWRDSM1 and frequency of reverse flows in San Joaquin

DWRDSM2. DWRSIM was modified to reflect River, and substantially reduced influence of

the way in which water would be routed through south Delta pumping on Delta circulation

the storage and conveyance network for each .pattern under Alternative 3.

I CALFED alternative configuration, as well as for̄ Ecosystem Restoration puls~ flows and Delta
theNo Action Alternative and existing conditions, outflow targets result in potentially substantial
The input to the model was the same for each short term increases in Sacramento River and

I historic record of runoff San Joaquin River flows during selected pedodssimulationmthe 73-year
in the watershed of the Delta. The output of the         from March to May.
model provides a quantitative basis for comparing

I technical analysis will be presented in thetheeffectsof thealternatives.Theresultso~" the

modeling simulation are subject to the limitations
of the assumptions of the model, including the

Summary of Modeling Assumptions and Results

I range of operating rules that determine the timing
appendix for the Final Programmatic EIS/EIR.

and magnitude of diversions and releases. For thisDelta inflow for the No Action Alternative was
reason, CALFED is conducting a~ validation used as the input to the Bay-Delta hydrodynamicI process to fully evaluate the capabilities andmodels DWRDSM1 and whichDWRDSM2,limitations of the models currently being appliedsimulate the routing of freshwater inflows and
to the Bay-Delta system. This process and the
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES                 1 2 3

1A I 1B [ 1C 2A I 2B [ 2D I 2E 3A I 3B I 3E [3HI 3I

Delta Region
Surface Water Quality
Construction - local turbidity,
sediment, pollutants from
disturbing sediments or o o D ~ | | | ~ ~ ~ ~ |
accidental release of
contaninants during construction

Pollutant Loading- point and
non point pollutant throughout . + + + +

÷
+ + + "+ + + +

solution area reduced by Water
Quality Program
Salinity and Bromides - spatial
and temporal distribution of
salinity and bromide constituents
in the Delta affected by habitat
and Delta channels changes, new o o    |/+ o/+ o/+ o/+. o/+ ~/+ ~/+ ~/+ |/+ ~/+
facilities, system s’to’rage and
operations. Salinity and
bromides reduced in most Delta
areas for Alt. 2 and impacted
south Delta salinity with ,4lt. 3.

Total Organic Carbon - potential
increase of total organic carbon |/+ |/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+ D/+ ~/+
due to Ecosystem Restoration and
channel enlargement.

Temperature Changes - potential
temperature increases due to
creation of shallow, slow-moving
waterbodies for habitat under
Ecosystem Restoration and ~/+ ~/+ |/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+
~ localized temperature decreases
due to creation of more shaded
riverine aquatic habitat.

Surface Water Supply and Management
Transfers, Water Use Efficien’cy, ¯ "
& Ecosystem Restoration-
improve water supply from water
use efficiency and water transfers ~1+ |/+ ~/+ ~/+ |/+ ~/+ |/+ |/+ |/+ |/.~ ~/+ ~/+
programs. Increase
environmental flows and habitat
consumptive use, impacting water
supply.
Storage - increase water supply
through additional storage []    []    +    [] + +    + [] + + + +
capacity.

Table 6.1-1. Summary of Environmental, Impacts Related to Surface Water Resources
(page I of 8)
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES             1 2 3

1A 1B 1C 2A 2B 2D 2E 3A 3B 3E 3H 3I
Delta Facility/Greater Export.
Capacity - potential increase or
decrease of water supply due to o o o/+ o/+ o/+ o/+ o/+ o/+ o/+ o/+ o/+ o/+operational criteria for existing

i and new Delta facilities or
changing conveyance.
Levee Integrity Program -
~ increase reliability of Delta + + ÷ + + + + . + + + + +
conveyances system through
levee program. .
Drinking Water Quality
I Water Quality and Ecosytem
Program - Delta inflow pollutant
loading reduced by Water
Quality Program. Potential D/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+ |/+ |/+ ~/+ D/+
TOC, taste, odor of Delta water
increase by Ecosystem,
Restoration.
Delta Configuration/New
Facilities - Alternatives 2 and 3
both beneficially affect drinking
water quality for CVP, SWP,
CCWD export facilities.
Alternative 3 has greatest D | ~/+ + + ~/+ |/+ + + + D/+ +
potential fo~ .improving export
water quality, including bromide,
salinity and TOC. Shifting export
patterns can improve aggregate
export water quality.

Bay Region
Surface Water Quality
Construction-- No significant
construction activities are
planned for the Bay Region.
Contaminants from upstream o b o o o o Q o o o o o
areas not expected to reach Bay
Region in significant "
concentrations.
Pollutant Loadings - point and
non point pollutant throughout + + + + + + + + + + + +solution area reduced by Water
Quality Program

I        Table 6.1-1. Summary of Environmental Impac.ts Related to Surface Water Resources

(page 2 of 8)
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3

1A 1B    1C 2A 2B 2D 2E 3A 3B 3E 3H 31 1

Salinity, Bromide - could
increase marginally due to ¯
increased export and reduced
ouOqows, primarily in periods of
moderate to high inflow to Bay. o o
Direct effects on Bay water ¯
quality expected to be minimal.
Refer to other portions of
document for discussion of ¯
biological effects. 1Total Organic Carbon- potential
increase of total organic carbon o/+ o/+ o/+ o/+ o/+ o/+ o/+ ,o/+ o/+ o/+ o/+ o/+in localized areas due to 1
Ecosystem Restoration. ¯
Temperature Changes- no

mechanism for effect on Bay
water temperatures has been []    []    []    [] [] []    [] D [] [] [] []

postulated
Surface Water Supply and Management ¯
Transfers, Water Use Efficiency,
& Ecosystem Restoration-
improve water supply from water
useefficicency andwater
transfers programs. Increase
environmental flows and habitat
consumptive use, impacting water ¯
supply. I
Storage - increasing water supply [] D ’ + [] + + + [] + + + +through additional storage.
Delta Facility/Greater Export l
Capacity- potential increase or~ 1

decrease of water supply due to o o; o/+ o/+ o/+ o/+ o/+ o/’+ o/+ o/+ .o/+ o/+operational criteria for existing
and new Delta facilities or ¯
changing conveyance~
Levee Integrity Program - ¯tncrease reliability of Delta 1conveyances system through      ~+    +    +    +    +    +    +    + + + +    +
levee program.

!
I

Table 6.1-1. Summary of Environmental Impacts Related to Surface Water Resources
(page 3 of 8)
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
I~ACT ISSUES 1 2 3

1A [ 1B [ 1C 2A [28 I 2D I 2E 3A [ 3B I 3E 13H! 3i
Drinking Water Quality
Water Quality and Ecosytem
Program - Delta inflgw pollutdnt
, loading reduced by Water
Quality Program. Potential |/+ |/+ D/+ ~/+ ~/+ ~/+ ~/+ ~/+ |/+ ~/+ |/+ ~/+
TOC, taste, odor of Delta export
water increase by Ecosytem
Restoration.
Delta Configuration/New
Facilities - Alternatives 2 and 3
both beneficially affect drinking
water quality for C. VP, SWP,
CCWD export facilities.
Alternative 3 has greatest | | ~/+ + + |/+ ~/+ + + + |/+ +
potential for improving export
water qualoity, including bromide,
salinity and TOC. Shifting export
patterns can improve aggregate
export water quality.

Sacramento River Region
Surface Water Quality
Construction-Potential increases
in turbidity, sediment, and
pollutants from disturbing
sediments or mine wastes or
~ccidental release of o I o | o ~ o | o ~ ~ ~
contaminants from construction
activities for storage and
conveyance facilities or habitat
creation activities.
Pollutant Loading - point and
non point pollutant throughout + + + + + + + + + + + +
solution reduced Waterarea
Quality Program.
Salinity, Bromides, and TOC-
No significant effect on this [] [] [] [] [] [] [] [] [] [] [] []
region.
Temperature Changes- Potential
beneficial effects due, to increased
on-stream storage or reduced
~iversions from streamflow o/+ o/+ ~/+ o/+ ~/+ o1+ |/+ o/+ ~/+ ~1+ |/+ ~/+
associated with off-stream
storage. Potential impacts due to
discharge from off-stream
storage to Sacramento River.

Table 6.1-1. Summary of Environmental Impacts Related to Surface Water Resources
(page 4 of 8)
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IALTERNATIVE            ALTERNATIVE                    ALTERNATIVE
IMPACT ISSUES                 1 2 3

1A [ 1B [ 1C 2A [2BI 2D ! 2E 3A[3B !3E!3H[ 3I 1
Surface Water Supply and Management "
Transfers, Water Use Efficiency, 1
& Ecosystem Restoration- []
improve water supply from water
use efficicency and water |/+ I/+ t/÷ |/+ t/÷ |/÷ I/+ I/÷ |/+ |/+ t/+ |/+ l
transfers p~ograms, lncrease !environmental flows and habitat
consumptive use, impacting water                                                                               --
supply. IStorage -Increased surface
storage can increase water
supply. Potential operational [] [] + [] + + + [] + + + + []
criteria for new and existing |~acilities could increase or
decrease water supply.

Delta Facility/Greater Export l
Capacity - potential increase or ¯
decrease of water supply due to o     o    oi+ oi+ oi+ oi+ oi+ oi+ oi+ oi+ oi+ oi+operational criteria for existing ¯
and new Delta facilities or 1changing conveyance.
Levee Integrity Program -
increase reliability of Delta

iconveyances system through + + + + + + + + + + + +
levee program.
Drinking Water Quality I

[]Water Quality Program - Water
Quality Program can reduce + + ÷ + + + + + + ÷ + +
pollutant loadings.

ISan Joaquin River Region
Surface Water Quality
Construction-potential increases

Iin local turbidity, sediment, and
pollutants from disturbing
sediments or mine wastes or []
accidental release of o o D ,o D o ~ o ~ ~ ~ D 1
contaminants from construction
activities for storage and
conveyance facilities or habitat l
creation activities. ¯

I
1

Table 6.1-1. Summary of Environmental Impacts Related to Surface Water Resources ¯
(page 5 of 8)
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I
ALTERNATIVE ALTERNATIVE ALTERNATIVE

IMPACT ISSUES                 1 2 3

1A 1B IC 2A 2B 2D 2E 3A 3B 3E 3H 3I
Pollutant Loadings- point and

I non pointpollutant throughout
solution area reduced by Water
]Quality Program. Potential + + + + + + + + + + + +
’regional benefit due to retirement

I of certain lands under Water
Quality Program.
Salinity, Bromides - Potential

I benefits associated with improved
source water quality associated o o + + + + + + + + + +
with new storage and conveyance
facilities, resulting in improved

I tailwater quality.
Temperature Changes-- Potential
beneficial effects due to increased

I on-stream storage or reduced
diversions from streamflow
associated with off-stream
storage. Potential impacts due

[]1+ []1+ ral+ []1+ |1+ []1+ DI+ D/+ |1+ |1+ ~1+ |1+todischarge fromoff-stream
storage to San doaquin River.
Potential benefits in localized,

i areas due to increased Shaded
Riverine Aquatic habitat created
under Ecosystem Restoration.
Reduced temperatures assumed

I to be beneficial.
Surface Water Supply and Management
Transfers, Water Use Efficiency,

I & Ecosystem Restoration -
improve water supply from water
use efficicency and water hi+ ~/+ ~/+ ~/+ ~/+ ’ ~1+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/+

i transfers programs. Increase
environmental flows and habitat
consumptive use, impacting water
supply.

I Storage - increasing water supply
through additional storage. [] [] + [] ¯ + + + [] + + + +
Delta Facility/Greater Export

i Capacity- potential increase or
decrease of water supply due to o o o/+ o/+ o/+ o/+ o/+ o/+ o/+ o/+ o/+ o/+operational criteria for existing
and new Delta facilities or

I changing conveyance.

i
Table 6.1-1. Summary of Environmental Impacts Related to Surface Water Resources

(page 6 of 8)
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ALTERNATIVE ALTERNATIVE ALTERNATIVE 1
IMPACT ISSUES 1 2 3

1A 1B [ IC 2A 2B 2D 2E 3A 3B 3E 3H 3I I
Levee Integrity Program -
increase reliability of Delta
conveyances system through + + + + + + + + + + + +
levee program.
Drinking Water Quali~

Quality and Ecosyte.m I
Water
Program - Water Quality
Program can reduce pollutant
loadings in watershed and in D/+ ~/+ ~/+ |/+ D/+ ~/+ ~/+ ~/+ ~/+ ~1+ ~/+ ~/+ 1
water imported from Delta.
Potential TOC, taste, odor of
Delta water increase by Ecosytem
Restoration.
Delta Configuration/New
Facilities - Alternatives 2 and 3
both beneficially affect drinking 1
water quality for CVP, SW.P, .
CCWD export facilities.
Alternative 3 has greatest
potential for improving export
water quality, including bromide,
salinity and TOC. Shifting export
patterns can improve aggregate ¯
export water quality.

SWP and CVP Service Areas Outside the Central Valley
Surface Water Quality l

Allcateg°ries’n°significantl I IIeffect on receiving waters,
o o o o o o o o o o o o

Water Supply and Management lSurface
Transfers, Water Use Efficiency,
& Ecosystem Restoration-
improve water supply from water l
use efficicency and water ~/+ ~/+ ~/+ ~/+ ~/+ ~/+ ~/÷ |/+ ~/+ ~/+ ~/+ ~/+ ~
transfers programs, lncrease
environmental flows and habitat
consumptive use, impacting water
supply.
Storage - increasing water supply [] [] + [] + + + [] + + + +
through additional storage. ¯
Delta Facility/Greater Export
Capacity- pbtential increase or
decrease of water supply due to loperational criteriaforexisting

o o o/+ o/+ o/+ o/+ o/+ o/+ o1+ o/+ o/+ o/+

and new Delta facilities or                                                                  .
changing conveyance.

Table 6.1-1. Summary of Environmental Impacts Related to Surface Water Resources
(page 7 of 8)
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i ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3

I                                         1A 1B 1C 2A 2B 2D 2E 3A 3B 3E 3H 3I

Levee Integrity Program -

1
increase reliabiRty of Delta
conveyances system through + + + + + + + + + + + +
levee program.

Drinking Water QualityI Water Quality and Ecosytem
Program - Delta inflow pollutant
loading reduced by Water

I Quality Program. Potential D/+ ~/+ ~/+ ~/+ ~1+ ~/+ |1+ ~/+ ~/+ ~/+ |/+ ~/+
TOC, taste, odor of Delta water
increase by Ecosystem
Restoration.

I Delta Configuratioh/New
Facilities - Alternatives 2 and 3
both beneficially affect drinking

I water quality for CVP, SWP,
CCWD export facilities.
Alternative 3 has greatest | ~ ~/+ + + ~/+ ~/+ + + + ~/+ +

i potential for improving export
water quality, including bromide,
salinity and TOC. Shifting export
patterns can improve aggregate

I export water quality.

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary from
one configuration to the other.

I
LEGEND:
Level of Impact

¯ = Significant and unavoidableI "~ -- Significant and mitigable
o -- Less than significant
I"1 = None
+ " = BeneficialI U = Unknown

I
I

Table 6.1-1. Summary of Environmental Impacts Related to Surface Water Resources
(page 8 of 8)
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tidal flows through Delta channels. The I
hydrologic input was the same for the simulation
of each configuration using. DWRDSM1, so that
the hydrodynamic effects in the model simulation

¯ Gradual deterioration in Delta water quality
under the No Action Alternative.

from in-Delta modifications: including changes in
south Delta pumping, charmel geometry, and¯ Storage and Conveyance
diversions fi’om the Sacramento River at Hood
intake, would be readily diseernable. Subsequent Shift in timing of Delta inflow results in
simulations using DWRDSM2 incorporated both sporadic improvements in Delta water quality
system operation changes associated with new for Alternative 1 Configuration 1C.
storage as well as changes in the Delta channels Improvements are offset by increased south
and facilities. The results of both sets of Delta pumping. No change in water quality for
simulations yielded similar trends, configurations without storage component.

WaterQuali~Analysis. Water quality effects were Reduction in salinity and bromide
concentrations due to improved circulation

evaluated both quantitatively and qualitatively, pattern and shift in timing of Delta inflow
Effects on salinity concentrations were estimated under Alternative 2 configurations with storage
by both DWRDSM1 and DWRDSM2. component. Water temperature may increase

in east Delta from channel widening for
Program-induced effects on water supply were habitat improvements. Temperature effects
also estimated by computer simulations of the partially offset by shading.
alternative configurations. Water supply benefits

reflected in estimates of South of Delta SWP Quality of water exported to SWP-CVP Areaare
and CVP water deliveries, where meeting South of Delta improves substantially with
prescribed environmental in, stream flows and isolated facility in Alternative 3 because water

Delta outflow r~quirements is made a minimum is taken from Sacramento River instead of
¯ Delta. Salinity increases, however, at Rock

requirement, of the model. Slough.

Changes in water quality are considered to be ¯ The Ecosystem Restoration and Levee System
adverse and significant if they have the potential Integrity Programs significantly increase
to reduce the beneficial uses of the water, exceed sediment loading and turbidity during
an existing regulatory standard, or have an construction and initial operation.
undesirable effect on public health or
environmental receptors. Program effects are¯ Substantial potential benefits from source
considered to be beneficial if the reverse of these control measures of the Water Quality Program
conditions occurs, in all regions.

WaterSupplyand Management Analysis. Changes
in water supply are considered to be adverse andrAction condition. Changes in flows and flow-
significant if they result in a reduction in therelated variables are not presented in Table 6.1-1
amount of water that can be delivered to meet anbecause meaningful significance criteria cannot be
establisheddemandfor water. Both the water assigned to these changes without reference to
demand and supply are generally specified insome environmental resource that may be affected
terms of quantity, location, and timing, by changes in flows, such as fisheries, recreation,

or water quality and water supply. However,
Summary of Program Impacts                     hydraulic or hydrodynamic changes are discussed

below.
Table 6.1-1 presents a summary of the
significance of the effects of each of theNo Action Alternative. In general, hydraulic
alternative configurations relative, to the Novariables forecasted for theNo Action Alternative
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I are similar to those for existing conditions, with
maximum variations being less than a few percent

i and less than significant. ¯ Increased demand, no additional supply, and
increased allocation to instream flows under

The No Action Alternative could have significant CVPIA results in increased unmet urban and

i adverse impacts on water quality. Because of agricultural demand under No Action.
anticipated demand at the export facilities in
2020, the No Action Alternative may result in ¯ Storage and Conveyance
further seawater intrusion and increases in

I salinity. Significant increases in bromide Similar range of water supply benefits occurs
concentrations could occur during October under Alternatives 1,2, and 3.
through JanuatTY at Clifton Court Forebay and the

I Contra Costa Canal Intake. These effects would Negligible to moderate benefits from
configurations without a storage component.be conveyed to the SWP-CVP service areas Benefits of delivery capacity and reliability

outside the Central Valley, the Bay Region, and increase with amount of storage.I the San Joaquin River Region. A growing
mismatch between demand and supply that is Isolated facility conveyance in Alternative 3
expected to result from the No Action Alternative reduces sensitivity of expert’s quantity and

I may require substitution of poor qmility water in quality, Delta inflow, and Delta water quality,
all regions, resulting in potentially significant increasing water supply reliability.
local water quality impa~ts.

¯ Levee System Integrity Program increases water
I Based on the Delta inflow modeling s~dies supply reliability.

performed using DWRSIM, no substantial change

i in inflow to the Delta is expected for the No.
Action Alternative relative to existing conditions,depend on local geology, hydrology, and water
Long term average annual deliveries to the SWP-chemistry but could include increases in
CVP Service Areas under the No Action eoncentrationsofminerals, naturalorganicmatter,

I Alternative would increase by about 400 TAFmetals, and nutrients. Stream water quality
(about 7%) per year compared to existingdownstream ofreservoirs, including dissolved and
conditions. These additional deliveries take placesuspended constituents and water temperature,

I primarily in above normal and wet years, whenmay be changed by seepage and reservoir releases.
surplus flows are available in the Delta. There
would be very little increase in deliveries duringAlternative ~onflgurations 1A and 1B would

I critical water years, similar to the drought periodcause small to negligible effects on water supply
from May 1928to October 1934. compared with the No Aetion~ Alternative.

Configuration 1C could increase export water

I Storage and Conveyance supply. Less than significant decreases in Delta
outflow may occur due to improved export

Alternative t. Alternative 1 would cause small to conveyance capacity in Alternative 1 but would be
negligible ineremeiatal changes in Bay-Deltapartially offset by increased storage. The addition
hydrodynamics and riverine hydraulics, of storage in Configuration 1C would provide

additional high-quality water to supplement

I Signifieant mitigableadverseimpaets on surfaeereleases during low-flow periods, which is
water quality could occur due to contaminantexpected to periodically enhance water quality in
spills and erosion of sediments duringthe Delta. These effectswould be.beneficial and

i construction of storag~ facilities. These impactswould be conveyed to all regions that receive the
are generally expected to be less than significantadditional stored water. No significant adverse
at off-stream storage sites. Local adverse impactseffects on salinity or other water quality indicators
of operation and maintenance of reservoirs wouldare expected in the Bay-Delta system.
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!
Alternative 2. For Alternative 2, in-Delta Hood and no additional storage capacity.
modifications and increased diversionsDiverting water at a rate of up to 15,000 cfs from
substantially increase through Delta flows andthe Sacramento River to the Clifton Court Forebay I1
reduce reverse flows in the west Delta. Flows inwould reduce inflow to the north Delta. The rate
the rivers would be similar to No Action for of pumping from the south Delta to Clifton Court
Configuration 2A, while low flows in the summerForebay would be reduced by an equivalent
months would tend to increase for otheramount. Thus, the pattern of flow through the ¯
configurations which include new storageDelta would be altered. The through-Delta (north
facilities, to south) component of flow would be reduced or

eliminated, and the Delta flow pattern would more 1
A range of water quality effects may occur underclosely resemble the natural (pre-development)
Alternative 2, depending on the size of the storagepattern.
component. Channel modifications in the .north
and east Delta provide a means of introducingWhether the changes in Delta hydraulics are.
more of the freshwater inflow from theinterpreted as beneficial or adverse would depend
Sacramento River into the central Delta.onthe evaluation criteria used. (Effects on aquatic ¯
Although a decrease in water quality could occurbiota, for example, are discussed in another
in seleeted~ areas in the Delta (for example, atchapter.) Delta hydrodynamic simulation studies
Emmaton) as more freshwaterflows are shifted tosuggest that under the assumed operating rules, ¯
the central Delta, the net effect on water quality inreverse flows in the San Joaquin River would be
the Delta is expected to be beneficial. Waterreduced. The change in flow pattern would result
quality is expected to be significantly improved atin a change in the distribution of salinity []
the southern export facilities in the Delta (Contraconcentrations. Although Sacramento River
Costa Canal Intake and Clifton Court Forebay), at inflow and exports to the CVP-SWP service areas
other locations in the central Delta (such aswould be adjusted to ensure that X2 standards
Prisoners Point and San Andreas Landing), and incontinue to be met, salinity increases could occur ¯
the west De!ta (such as Jersey Point and Antioch).in the south Delta, due to the reduced component
Improved water quality is expected at Delta exportof Sacramento River flows through the Delta.
pumping!ocations. Short-term impacts, includingDelta modeling results suggest that Alternative 3 1
increased sediment, nutrient, and possible toxiccould have a significant impact on salinity in the []
contaminant loading, could occur duringsouth Delta east of the Clifton Court Forebay, but
construction of the proposed Delta channelwould generally improve salinity in the south
modifications, central and southwest Delta, in the vicinity of

.. Rock Slough, Clifton Court, and Prisoners Point.
Storage components of Configurations 2B, 2D,Salinity in exported water would be greatly
and 2E would produce localized changes in waterreduced and would remain relatively constant "
quality similar to those described undersince much of the export water would come from
Alternative 1. .the Sacramento River at Hood instead of from the ¯

Delta.
Configuration 2A would have water supply
benefits greater than Configuration 1B due to theStorage capacity provided as part of II
increased permitted Delta export capacity.Configurations 3B, 3E, 3H, and 3I would increase
Configuration 2B and 2E would have waterthe flexibility of water managers to meet export
supply benefits similar to Configuration 1Cdemands and to increase in-stream flows during
because of the storage component. Configurationcritical periods. The configurations represent a

12D would be more beneficial than Configurationrange of storage and cbnveyanee capacities as
2A, but less beneficial .than Configuratio.n 2B. well as intake locations that would increase

operational flexibility. 1
Alternative 3. Configuration 3A includes an ¯
isolated facility intake on the Sacramento River at

¯
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I Impacts of the in-Delta storage component of Coordinated Watershed Management
Alternative 3 would depend on the specific

i location and design of the project. Short-termThe impacts of most watershed improvement
effects are expected due to construction ofprojects on flows in the Delta and rivers would.
syphons, levee improvement.s, and screened intakeprobably be less than significant, although the

i facilities. Long-term effects are possible as apotential exists for significant improvements in
result 0foperation of new screened intakes for in-watershed storage through better watershed
Delta storage, management. The effects in the Delta would be

moderated by operation of major reservoirs that

I Configurations of Alternative 3 that include a most tributaries between thearepresenton large
storage component would result in the largestupper watershed and the valley floor.
beneficial impacts on water supply reliability of

I all the alternatives. Upper watershed management activities that
involve construction could create short-term and

Storage components .of Alternative 3 wouldlocal increases in sediment loadings. The long-

I produce localized changes in water quality similarterm impacts on surface water quality of most
to those described under Alternative 1. upper watershed activities are expected to be

beneficial, consistent with their objectives.

I Ecosystem Restoration
Levee System Integrity

Implementation of Ecosystem Restoration

I Program would have a beneficial effect on theChannel improvements, including levee
flows within both of the tributary rivers and theconstruction, dredging, and eharmel widening and
Delta. During dry and below normal year types,deepening, would result in local reduced stream

i flows would be increased to meet minimum flowvelocities and the potential for increased sediment
targets. This could result in a long-term beneficialdeposition. Because levee system integrity focuses
effect on stream water quality within both theon levee improvements within the Delta, adverse
Sacramento and San Joaquin rivers~ and the Delta.impacts on channel hydraulics outside the DeltaI Short-term adverse impacts could be created byareexpectedtobeminor.
increased sediment loading during construction
activities. Conversion of cultivated land toShort-term adverse impacts could be created by

I wetlands could significantly increase evaporativeincreased sediment constructionloadingduring
losses. Also, reduction in stream velocity in, someactivities. Levee system integrity would have
Delta reaches that are widened to encouragelittle effect on water quality under normal

I meanders could result in increases in waterconditions. It would reduce the risk of
temperature. During dry years, ecosystemcatastrophic failure of leveesand consequently
restoration would increase instream use andincrease the reliability of water supplies.

I reduce water supplies available for diversion from
rivers and the Delta, resulting in potentiallyLevee system improvements, including levee
significant impacts on off-stream beneficial uses.construction and localized channel dredging,

I would not significantly affect water supplies.
Water Quality However, to the extent that levee failures are

reduced, water supply reliability would be

I In general, the CALFED Water Quality Program improved.
would rely on source reduction and treatment.
Agricultural or municipal source control measuresWater Use Efficiency

i could have a beneficial impact on Delta water
quality but would probably not significantly affectWater use efficiency can generate significant
channel flows or water supply in the Delta. water savings (see Chapter 2 for anticipated levels

I
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.of water savings) This can have both benefiei~ilGenerally, it is expected that water transfers
and adverse impacts to surface waterwould result in more efficient distribution of
management. Water may become available forwater resources among water users during low
allocation to other beneficial uses, includingflow periods, increasing the reliability of supplies
meeting existing shortages and groundwaterfor areas experiencing water supply shortages. 1

overdraft locally or elsewhere, meeting futureThe environment is included as a potential
increased demands, andmeeting ecosystem needs,beneficiary of water transfers either directly 1
These savings may also provide water qualitythrough environmental water transfers or
improvements and potentially modify reservoirindirectly by timing transfers to provide
releases and instream flow timing. The Programecosystem benefits.
could adversely impact beneficial uses that exist ¯
on current inefficiencies, such as riparian habitat6.1.1 Affected Environment/
that is dependent on agricultural return flows. Existing Conditions

I
Water Transfers This section discusses historic and existing

conditions for riverine hydraulics and ¯
From the perspective of hydraulics, increasedhydrodynamics, water quality and water supply
transfers could result in changes in stream flowmanagement: Figure 6.1.1-1 shows the location of
through diversions and releases from storage,some of the major surface water project facilities []
Since conveyance capacity represents the upperin’the CALFED study area.
limit on the volume of transfers, the impacts of
increased transfers on river hydraulics would6.1.1.1 Delta Region

Iprobably not be substantial.

Surface water resources in the Delta areWater Transfers would affect water quality
influencedbytheinteractionof tributaryinflows,primarily through changes to river flow and water

temperatures. In addition, the source of water fortides, Delta geometry, and diversions and
transfers. The Delta receives runoff from aa transfer, the timing, magnitude, and pathway of

each transfer would affect the potential forwatershed that includes more than 40% of the
Isignificant impacts. Potential beneficial waterstate’s land area. Tributaries that directly

quality impacts are a function of the ability ofdischarge into.the Delta include the Sacramento,

transfers to decrease the concentrations of various
San Joaquin, Mokelumne, Cosumnes, and ¯

contaminants through both increased streamflowCalaveras rivers. ¯
and the potential for obtaining higher quality
water from several transfer sources. Because

Historical Perspective, Existing surface water 1
transfers can invoke both beneficial and adverseconditions in the Delta are the result of the many |
impacts, at times on the same resource, netchanges that have occurred as the Delta Region

environmental effects of a water transfer withinhas developed over the past 150 years.
[]

and between resources must be considered on a |
case by case basis. Bay-Delta Hydrodynamics and Riverine Hydraulics.

During the mid-1800s, the Delta, an area of nearly

With regard to water supply, water transfers can750,000 acres, was mostly undeveloped tidal

result in either adverse or beneficial impacts,marsh. The Delta was inundated each year by

depending on the location, amount, timing, and.winter and spring runoff. During this early period
priortodevelopment,Delta channeltype of transfer. To date, .questions about who geometry

owns the water, how to assign costs to thechanged in response to the forces of floods and

transferred water, and how to evaluate equitabilitytides.

or to compare the benefits derived from different ¯
water users or uses at different locations remain
unresolved.
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By 1930, nearly all Delta marshland had beenextremely low runoff periods in the summer, salt
reclaimed for agriculture, peat production, andfrom tidal flows intruded into the Delta as far as
urban and industrial uses. Delta channels andHood. During the winter and spring, freshwater
islands became more permanently established.’ from heavy rains pushed the saltwater back, well
New linear channels were dredged, replacinginto the Bay, and sometimes beyond. Saltwater
natural meandering channelL These newintrusion into the Delta during the summer is
channels were constructed for navigation, tocontrolled by tides, freshwater inflows from
improve circulation, and to provide the materialreservoir releases, and Delta pumping. Reservoir
needed for levee construction. Examples of new.storage and releases have resulted in increased
channels include Grant Line Canal, Victoriasummer and fall flows and dampened peak winter
Canal, Empire Cut, Columbia Cut, and the Deltaand spring flows. In very wet years, such as 1969,
Cross Channel. The two major navigation1982, 1983, and 1986, reservoirs are unable to
waterways include the Stockton Deep Water control runoff, and salinity in the Bay is nearly
Channel, completed in 1933 (along the Sanreduced to freshwater levels.
Joaquin River), and the Sacramento Deep Water
Channel, completed in 1963. Average net Delta outflow measured fit Chipps

Island is about 30,000 cfs or about 21 million
Water exports from the Delta began in 1940, acre-feet (MAF) per year. Average natural
following completion of the Contra Costa Canal, freshwater in-flow to the Delta varies by a factor
a unit of the CVP. In 1951, the Traey Pumping of .more than 10 between the highest month in |
Plant began supplying watertothe Delta-Mendotawinter or spring and the lowest month in fall.
Canal. The SWP began exporting water throughDuring the summer months of critically dry years,
the South Bay Aqueduct in 1962 (through annet Delta outflow can fall as low as 3,000 cfs.
interim connection to the CVP’s Delta-Mend0ta
Canal). Due to increased water demand, the SWPThe three major sources of freshwater to the Delta
began pumping from the south Delta in 1967are the Saeramento River, the San J0aquinRiver,
(supplying the California Aqueduct) and from theand eastside streams. The Sacramento River
north Delta in late 1987 (supplying the North Bay(including theYolo Bypass) contributes about 77
Aqueduct).. to 85% of the freshwater flows to the Delta. The

San Joaquin River contributes roughly 10 to 15%.
To facilitate movement of Sacramento RiverStreams on the east side, including the
water to pumping facilities in the south Delta, theMokelumne River, provide the. remainder of the
U.S. Bureau of Reclamation completed the DeltaDelta inflow. On average, about 10% of the Delta
Cross Channel in 1951. This channel eonne6ts theinflow is withdrawn for local use, 30% is
Sacramento River to. Snodgrass Slough and thewithdrawn for export by the CVP and SWP, 20%
Mokelumne River system. The flow from theis needed for salinity control, and the remaining 1
Sacramento River is controlled by two 60-foot 40% is Delta surplus, the outflow in excess of
gates on the Sacramento River near Walnutminimum identified requirements. However, it
Grove. Downstream from the Delta Crossprovides benefits to the Bay ecosystem. Delta
Channel, .Georgiana Slough also connects thesurplus is negligible during most dry seasons.
Sacramento River to the Mokelumne River
system, allowing Saeramento RiverwatertoenterDuring dry periods, water is released from
the central Delta. upstream reservoirs to establish a hydraulic

barrier to reduce intrusion~of saline water from
Twice-daily tides move water from San Franciscointruding into the Delta and to protect municipal
Bay into the Delta. The average incoming andand agricultural water su.pplies. The hydraulic
outgoing Delta tidal flow is about 170,000 cfs atbarrier, where freshwater gradually mixes with
Chipps Is!and. By comparison, the currentsaline water, is generally maintained near Chipps
permitted SWP and CVP combined export Island. During high flows, the mixing zone moves
capacity is about 11,000 cfs. Historically, duringdownstream into the Bay.
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The location of the mixing zone between freshWater quality in the San Joaquin River and the
water from the Delta and saline water from thesouth Delta has been affected by salts, which are
Bay varies with the amount of Delta outflow, asconcentrated in shallow groundwater on the west
well as tides. It is pushed bayward during periodsside of the San Joaquin Valley, that must be
of high Delta outflow and can move up into thepumped in order to drain agricultural lands.
Delta if Delta .outflow is low or during spring Responses to the problem have included

tides. In order to track and regulate this curtailment of discharges of drain water to theneap
movement~ a standard has been developed, calledriver, reduction in applied irrigation, and
X2, which represents the mean distance inretirement of some irrigated land.
kilometers from the Golden Gate Bridge, where
the salinity concentration is two parts perOver the past 50 years, water exports from the
thousand and the electrical conductivity is 2,640Delta to the sta~e and federal water projects have
micro siemens per centimeter (/zs/cm). The X2increased ten-fold. Average annual exports now
position approximates the location of thetotal approximately 18% of the average annual
entrapment zone, an area of high biologicalinflow to the Delta. Saltwater intrusion into the
Productivity. The Water Quality Control Plan for Delta is intensified by diversion of freshwater and
the San Francisco Bay/Sacramento-San Joaquinthe corresponding decrease of freshwater outflow
Delta defines requirements for maintaining X2 atfrom the Delta. As a result, the western Delta
Chipps Island and at Port Chicago. often experiences increased salinity during spring

and summer. High salinity adversely affects the
Water Oualil~. Historically, concerns over water quality of drinking and irrigation water.
quality have grown in proportion to the increasing
demand for Delta water for drinking water supplyMore recently, urban deve!opment and population
and agricultural use. Hydraulic and hard-rockgrowth within the Delta have intensified adverse
mining for gold in the late 1800s produced theimpacts to water quality and, at the same time,
first to water Vast have increased demand for better watersignificantimpacts quality. quality.
amounts of. sediment, containing high levels ofIndustrial and sewage treatment plant discharges
heavy metals (cadmium, copper, zinc, andare strictly regulated to prevent adverse water
mercury) were washed from the hillsides and.quality impacts, but runoff from urban and
carried downstream to be deposited in river beds,agricultural areas is much more difficult to
Delta tidal marshes, and mudflats. These metalscontrol. Runoff, containing oil, grease, metals,
are still considered to be contaminants of concernpesticides, fertilizers, and many other pollutants,
because of their continuing potential to causecontributes significantly to the pollution of Delta
adverse effects on beneficial uses in the Delta.and Bay waters.
Sampling in the Sacramento River from 1987 to
1992 indicates that about 75% of the mass ofIn conjunction with urban growth, the demand for
these metals found in sediments can be traced tohigh quality drinking water also increases.
past miningaetivities. Chlorination to treat water for domestic

consumption produces several undesirable by-
The growth of agriculture, .enabled by theproducts, including trihalomethanes.
diversion of irrigation water from the rivers and
Delta during this century has also led to water Water Supply and Water Management. Historically,
quality concerns. The application of fertilizers andthe entire discharge, from the combined
pesticides on 500,000 acres of farmland within theSacramento/San Joaquin River system flowed to

and acres Francisco Bay via the Delta region. TheDelta another4.5 million in the San San
Joaquin and Central Valley has resulted in adverserange of annual Delta unimpaired flow is quite
effects on the beneficial uses of water forlarge, reflecting the extreme climatic and
drinking, fishery resources, recreation,and hydrologic variability that characterizes the
agricultural uses. Central Valley watersheds. The average annual

unimpaired Delta inflow is about 27.8 MAF but
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ranges from less than 7 MAF to greater than 70and dissolved oxygen all affect the quality and
MAF. thus the beneficial uses of water.

In the years from 1967 through 1991, followingSpecific beneficial uses of Delta water have been
completion of the H.O. Banks pumping plant, identified by San Francisco Regional .Water
average Delta inflow was 25 MAF and exports .Quality Control Board, and specific water quality
averaged 5 MAF. The average annual Deltaobjectives have been developed to protect these 1
outflow to the Bay was about 20 MAF. uses. Similar lists of beneficial uses have been

developed for surface water in other regions. The
Historically, there.have been s~veral months eachbeneficial uses fall within five general classes:
year when Delta inflow exceeded the flowsenvironmental, urban, agricultural, recreational,
necessary to satisfy the estimated minimum Deltaand industrial.
outflow, supply in-Delta diversions, and provide 1
all needed export pumping. This unallocatedAlthough there are many urban uses of water, the
discharge provided additional water quality andmost important use is drinking water. Drinking
ecological benefits to the Delta and downstream,water standards are often, but not always, the most 1

conservative standards, since they are designed to []
Existing Conditions. Today the Delta consists ofbe protective of human health or to maintain
about 740,000 acres, including approximatelyaesthetic qualities of taste, color, and odor. Some []
500,000 acres of rich farmland, interlaced withof the standards to protect environmental 1
hundreds of miles of wfiterways that divide thebeneficial uses are more conservative than
Delta into islands. Some of the island interiorsdrinking water standards. One of the most ¯
are as much as 25 feet below sea level. Therefore,important distinctions between drinking water
the Delta relies on about 1,100 miles of levees forstandards and environmental standards may be the
flood protection, point at which the standards apply. Environmental

standardsare typically in-stream standards, while
Hydrodynamics andHydtoulies. Delta hydrodynamic drinking water standards apply at the point of use.

¯ conditions are primarily determined by inflow toThus,. poor quality water may be stored and
the Delta from tributary streams, daily tidal inflowtreated to meet drinking water standards.
and outflow through the Bay, and pumping fromTreatment of raw water containing dissolved
the south Delta .through the Banks and Traeynatural organic carbon components (DOC) or
pumping plants. Since tidal inflows are aboutbromide can resultin the formation of hazardous
equal to tidal outflows during each daily tidalby-products. As a result, DOC and bromide are ¯
cycle, tributary inflows and export pumping areundesirable in raw water. Some of the water
the principal variables that define the range ofquality parameters that are very important for 1
hydrodynamic conditions in the Delta. agriculture or industry are less. important for []

d̄rinking water. For example, temperature, boron,
As discussed in Section 6.1.2.3, existingand sodium absorption ratio (SAP,) are not very ¯
conditions were not simulated in time forimportant drinking water concerns but are very 1
inclusion in this evaluation. Instead, the Noimportant agricultural concerns. Similarly,
Action Alternative was modeled, and differencesalkalinity is an important industrial water quality ¯
between no action and existing conditions areconcern but is less important in drinking water. 1
described qualitatively. Results of the no actionRecreational beneficial uses may include .in-
simulation are discussed later in this section, stream uses. Water quality standards may be

designed to reduce hazards associated with
Wator Oual~., Water quality is affected by many contact with contaminated water, or to prevent
constituents and characteristics. Concentrationsbioeoneentration of contaminants in fish and
and loadings of metals, salts, organic compoundswildlife, or to prevent degradation .of aesthetic
and pathogen.s plus measures of other parametersqualities, such as water clarity.
of concern, such as turbidity, temperature, pH,
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Water quality in the Delta not only impacts thē Atmospheric deposition contributes metals,
Delta, it also affects each of the regions to which pesticides, and some organic chemicals, and
Delta water is exported. Although this discussion may lower pH.
of water quality falls within the Delta Region
section, the discussion can be applied to the CVPThe current water quality conditions within the
and SWP service areas generafly. Water qualityDelta vary, not only by season but also by

of each of the distance from the variousparameters concernto general sourcesor activities
classes of beneficial uses of water are listed indescribed above. The significant water quality
Table 6.1.1-1. issues in the Delta region considered for this

analysis have been summarized as follows:
Varying hydrologic conditions (such as rainfall
and water storage releases), seasonal demands for° High-salinity water from Suisun and San
water diversion, and changing agricultural Francisco bays intrudes eastward into the
drainage flows produce large fluctuation in Delta Delta during periods of low Delta outflow...
water quality. The concentrations of parameters of Elevated salinity may adversely affect all
concern are closely linked to present and beneficial uses. Bromides are a particular
historical land uses in the D.elta upstream and problem for municipal water supply.
downstream watersheds. Principal sources
include: ¯ Synthetic chemicals (such as pesticides and

herbicides) and natural contaminants (heavy
¯ Drainage from inactive and abandoned mines metals) have accumulated in sediments in the

of metals such as cadmium, copper, zinc, and Delta and can accumulate in aquatic
mercury; organisms. For example., mercury and DDT,

which bioaeeumulate through the foodweb, in
¯ Stormwater inflows and urban runoff fishand shellfish eanexeeed acceptable limits

contribute for human Disturbance ofmetals, turbidity, pathogens, consumption.organic’ carbon, nutrients, pesticides,
contaminated sediments can release these

petroleum, and other chemical residues; constituents into the water column.

¯ Municipal and industrial waste water¯ Agricultural drainage to the Delta contains
discharges contribute salts, metals, trace high levels of nutrients, suspended solids,
elements, nutrients, pathogens, oil and grease; dissolved organic carbon, salinity, selenium,
and turbidity; boron, and chemical residues. All of these

constituents may have’ adverse impacts on
¯ Surface agricultural and grazing land return beneficial uses of Delta water.

flows, and nonpoint discharges contribute
salts, nutrients, pesticide residues, pathogens,¯ ¯ Heavy metals, including cadmium, chromium,
and turbidity; copper, mercury, and zinc, continue to enter

the Delta. Sources of these metals include
¯ Subsurface agricultural drainage contributes runoff from abandoned mine sites, tailings

salts, selenium, nutrients, and some pesticide deposits, downstream sediments, where the
residues; metals have been deposited over the past 150

years, and urban runoff. High metals
¯ Water-based recreational activities (such as concentrations have the greatest potential for

boating) contribute hydrocarbon compou, nds, adverse effects on drinking water supply and
some pesticides, nutrients, turbidity and environmental andreereationaluses.
pathogens; and
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Environment Urban Agriculture Recreation Industrial
Metals & Toxic Elements Disinfection By- Other Metals Other
Cadmium product Precursors Boron Mercury Salinity
Copper Bromide Chloride Organics/Pesticides pH
Mercury DOC Nutrients (Nitrate) PCBs Alkalinity
Selenium Chloride pH ~(Alkalinity) DDT Phosphates
Zinc Other Salinity (TDS, EC) Other Ammonia
Organics/Pesticides Pathogens SAP, Pathogens
Carbofuran Turbidity Turbidity Nutrients
Chlordane Salinity (TDS) Temperature
Chlorpyrifos Nutrients (Nitrate)
DDT pH
Diazinon
PCBs
Toxaphene
Other
Ammonia
Dissolved Oxygen
Salinity (TDS, EC)
Temperature
Turbidity
Unknown Toxicity"

NOTE:

toxici~ refers to observed toxicit~ to aquatic or[[anisms, the source of which is unknown.Unknown

Table 6.1.1-1. Water Quality Parameters of Concern to Beneficial Uses

¯ The e~tuarine salinity gradient and itsnecessary to provide not only a measure of the
associated entrapment zone (where biologicalquality of Delta and tributary waters, but also the
productivity is relatively high because of thepotential impacts of the proposed alternatives and
mixing dynamics and accumulation ofactions.
suspended materials) affect the quality and
extent of habitat for some estuarine species.Present and future pollutant load estimates are
The entrapment zone and adjacent habitatsbased on limited data and many assumptions. The
support fish food production in the Delta. The approaches and methods used to estimate
location of the entrapment zone and its extent,contaminant loads within each region are
controlled by Delta outflow, directly affect explained, in the Water Quality Technical
environmental and dependent recreationalAppendix. In brief, existing contaminant loads are
beneficial uses. estimated by multiplying measured concentrations

in some discharge or receiving waters by the mean
Actualconcentrations and loadings of parametersflows at or near monitoring locations. Flows and
of concern are not easily quantified. Water qualitycontaminant concentrations vary from year to
is continually changing over time and space,year, between seasons, and as a result of rainfall
Monitoring stations, where concentrations ofin the upper watershed or at the monitoring
pollutants are measured, are spread widelylocation. Thus, data from different years and
throughout the Delta and contiguous waterways,different seasons, representing different
and measurements are generally recorded only atmeteorological conditions were combined to
discrete intervals, ranging from daily to a fewproduce single annual load estimates to better
times a year. However, estimates of currentapproximate typical conditions. For each
parameter concentrations and loadings areparameter of concern, the average daily load (in
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I pounds per day) is equal to the average daily% during the25-year period and agrieu!tural use
concentration multiplied by average daily flow.decreasing from about 43 % to 39 % (DWR

i The average annual load (in pounds per year) is1997). This change is primarily a result of a
equal to the sum of the average daily loads for thepredicted decline in irrigated acreage. More
year divided by the number of days per year. detailed information about the distribution of

water demand is included in other sections of this
loadings of parameters report.Estimated of concernhave

been calculated where data have been available,
for the Delta, the Bay, the San Joaquin River, and6.1.1.2 Bay Region

" ~ the Sacramento River. The Sacramento River
! ¯ Region estimates were further divided into loadsThe San Francisco Bay system includes the

generated above and below the three major dams,Suisun; San Pablo, and South bays. The Golden"

I Shasta, Oroville, and Nimbus. A summary of theGate, the outlet of San Francisco Bay, is located
estimated average annual loads for constituents of85 miles from Chipps Island, the outlet of the

- concern, for which data are available, is providedDelta to Suisun Bay. To the north of Suisun Bay

i I
in the Water Quality supporting document, and east of Carquinez Strait lies the Suisun Marsh,

an extensive mosaic of variably-controlled tidal
WaterSupplyandWaterManagement. Average flows marshlands. Tributaries to San Pablo Bay include

I in the Delta are about 22 MAF, with a range ofthe Napa, Sonoma, and Petaluma rivers. The
less than 8 MAF to more than 68 MAF (in very principal tributary to the South Bay is Coyote
dry and very wet yea?s, respectively). TheCreek. There are numerous lesser streams that

i .required Delta outflows under the 1995 WQCP collectively drain the Bay Region.
objectives average 5.5 .MAF, with a range of less
than 4 MAF to about 8 MAF. The simulated in-. Historical Perspective. The rapid influx of new

i Delta net channel depletions are about 1.2 MAF.settlers following the discovery of gold in 1848
Total exports average 6.4 MAF, with a range of resulted in almost immediate changes to the Bay
from less than 3 MAF to about 8 MAF. Average Region. Marshland around the Bay was filled to
annual deliveries to the SWP-CVP Service areasprovide more land for homes and industry.I are about 5.5 MAF. For critically dry hydrologic
conditions, the period from May 1928 throughLevees were constructed to convert formerly
October 1934, aver.age annual deliveries haveflooded marshlands to arable islands. Valley

I been estimated to be about 4 MAF. lands were drained for fanning, and Central
Valley streams were dammed for water supply.

Simulated unallocated annual Delta outflow (toHydraulic mining for gold in the Sierra foothills

I the Bay) ranges from less than 0.1 MAF to morewashed large amounts of sediment into streams
than 50 MAF, with an average of 8.7 MAF. and channels leading to the Bay. All of these
Delivery deficits can occur during dry years dueactivities caused changes in the quantity and

I to lack of available water. Exports also can bequality of water reaching the Bay. Additionally,
limited by pump capacity, permitted pumpinguntreated municipal and industrial wastes were
limits, lack of aqueduct demands, and lack of off-discharged directly into the Bay.

i aqueduct reservoir storage. "
Increased urban growth has resulted in severe

At the 1995 level of demand, approximately 46 % point and nonpoint loading to the Bay. Metals

i of water use during average water years inand persistent organic eomponndswere routinely
California goes to environmental purposes. Thisdischarged to the Bay and have resulted in severe
percentage is expeeted to remain eonstant throughimpacts on the food web through sediment
the year 2020. The distribution of the remainingloading. Discharges of untreated sewage have

been addressed in recent years through upgradingwater betweenurban and agriculturaluses is
expected to shift, however, toward urban uses,municipal wastewater treatment facilities.
,with urban use increasing from about 11% to 15Development of water quality standards based on
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loading of toxic chemicals, particularly certainentrapment zone can be temporarily relocated
metals, has resulted in increased scrutiny ofdownstream to San Pablo Bay. During periods of
industrial wastewaterdisehargesanddevelopmentlow .freshwater flows and high tides, these
of treatment technologies. Many streams areembayments are quite saline.
ehannelized through urban areas for flood
protection, and most streams are intermittent. InSouth Bay is different from the other parts of the
most areas,municipaland industrial water is system. This area is not in the main path of Delta
imported and stored 10eally in reservoirs nearoutflows, and water quality is not significantly
urban areas. Activities in the watershed of theseaffeeted by Delta outflow, exeept during sustained
reservoirs are restricted to protect public waterhigh outflow periods. During low Delta outflow
supplies, periods, evaporation, combined with limited tidal

flushing, can cause salinity levels to be higher in
Existing Conditions. San Francisco Bay currentlythe South Bay than in the ocean outside the
has a surface area of about 400 square miles atGolden Gate. Large level tracts of the South Bay
mean tide level. Most oftheBay’sshorelinehasare still used as evaporation ponds for salt
a mild slope, which creates a relatively largeproduction.
intertidal zone. The volume of water in the Bay
ehanges by about 21% from mean higher-high tideThe Bay Region receives unallocated and
to mean lower-low tide. The overall averageminimum required out-flows from the Delta
depth of the Bay is only about 20 feet, with theRegion. These can range from the minimum
Central Bay averaging.43 feet and the South Bayrequired flows of less than 4 MAF to nearly 60
averaging 15 feet. San Francisco Bay isMAF, depending on precipitation and diversions.
surrounded by about 130 square miles of tidalThis water is used in the Bay Region primarily for
flats andmarshes, ecological and water quality maintenance

In addition to Delta outflow, San Francisco Bay
purposes.

receives freshwater inflow from the .Napa,6.1.1.3 Sacramento RiverRegion
Petaluma, and Guadalupe rivers and from
Alameda,Coyote,Walnut,and Sonomacreeks The Sacramento River Region contains the entire
and the lesser streams. The total average inflowdrainage area of the Sacramento River and its
of these tributaries (exeludingthe Delta)is abouttributaries and extends almost 300 miles from
350 thousand acre-feet (TAF). Stream flow is Collinsville inthe Sacramento-SanJoaquinDelta
highly seasonal, with more than 90% of the annualnorth to the Oregon border. The total land area
runoff occurring.during November through April.within the region is 26,960 square miles. Average

annual precipitation is 36 inches, and average
Suisun Bay and the adjacent 80,000-acre Suisunannual runoff is approximately 22.4 million acre-
Marsh are located near the downstream end of thefeet.
Delta. Suisun Bay is the area where the effects of
mixing freshwater and saltwater are most Historical Perspective.FormorethanlOOyearsthe
pronounced most of the time. flows in the Sacramento River have been subject

to some regulation as the result of construction
Downstream of Carquinez Strait are the San Pabloand operation of storage facilities. By 1900,
and central San Francisco Bays. Carquinez Straitstorage capacity on the Yuba River, a tributary of
separates these bays from Suisun Bay and thethe Sacramento River, already exceeded 30,000
Delta and allows such oceanic conditions as tidesacre-feet.
to. play a leading role in their’ salinity and
circulation. These embayments can become quiteHydrodynamics and. Hydraulics. Construction of
fresh,especiallyatthesurface,duringextremely larger reservoirs began in the 1920s and continued
high freshwater flows, such as happened duringthrough the 1960s. Some key milestones for the
February 1986. During these high flows, theSacramento Riverregionineludedconstruetionof
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Lake Shasta as part of the CVP, and Oroville DamSierra Nevada and Cascade Ranges. With regard
and Reservoir on the Feather River as part of theto other water quality issues, the discussion of the
SWP. The 4.55 million acre-feet capacity Lake historical water quality in the Preceding section
Shasta began storage in 1943 and is the largestunder Delta Region: Historical Perspective also
man-made reservoir in California. Lake Orovilleapplies to the Sacramento River.
has a capacity of 3.54 million acre-feet and began

1967. Water and Water Thestorage in Supply Management.
Sacramento River region contributes the majority

The Sacramento River enters the Delta atof Delta inflows. Combined historie, unimpaired
Freeport. The drainage area upsti, eam of theflows from the major rivers of the Sacramento
gaging station at Freeport (USGS Stationsystem (Sacramento, Feather, Yuba, and
11447650) is listed as "indeterminate," but theAmerican rivers) averaged about 17 MAF and
drainage area of the Sacramento River aboveranged from 5 MAF to 38 MAF during the 1969-
Sacramento, 11 miles to the north, is 23,5021991 period. Of this, the Sacramento River (at
square miles. The historieal average annual flowRed Bluff) averaged 8 MAF (including Trinity
is 16.7 million acre-feet at Freeport, which isRiver imports, described below), the Feather
more than twice the average annual flowRiver averaged 4.3 MAF, the Yuba River
measured in the Sacramento River above theaveraged 2.3 MAF, and the American River
confluence withthe Feather River. ThemaximumaVeraged 2.6 MAF. Overall "excess"
mean monthly discharge at Freeport measured for(unalloeated) flows from the Sacramento River .
the period of record was 71,340 efs (March 1986); ¯ (including Trinity River diversions) at the Delta
the minimum mean monthly discharge was 4,494have averaged 5.4 MAF, and ranged from about
efs (October 1977). 0.64 MAF to nearly 20 MAF.

The flow data for this station do not account forSince 1900, numerous reservoirs have been
flood overflows that the constructed in orhave affected this Theseupstream bypass region.

Sacramento. River, at Freeport through the Yoloinclude Shasta Lake, Lake Oroville, Clair Engle
Bypass. Mest of the flood flows that come from Lake, and Folsom Reservoir, as well as numerous
the Saer .amento River, Feather River, and smaller reservoirs." Total reservoir capacity in orupper
Sutter Bypass are also diverted to the west of theaffeetingthe Sacramento Region is approximately
Sacramento area by spilling over the Fremont15.25 MAF, or nearlyoneyearofaverage system
Weir at Verona into the Yolo Bypass. Overflows discharge. Historically, these reservoirs have
occur at this point when Sacramento River flows,been operated to provide agricultural and
as measured at Verona(USGS Station 11425500), domestic water supplies, flood control capacity
exceed 55,000 efs. Sacramento River overflowsand, more recently, recreation and ecological
also may enter the Yolo Bypass just north offlows.
Sacramento when the Sacramento Weir gates are
open. Historic instream flow requirements for the

Sacramento River below Shasta Dam have been
Water OualVot. Past mining practices, particularlyabout 2.9 MAF, and average pre-1980 diversions
hydraulic mining from the late 1800s until the(these diversions were halted in 1980) have been
1920s, resulted in the discharge of huge quantitiesabout 1 MAF. Average Shasta Lake storage was
of sediment into major tributaries in gold-about 2.8 MAF. Historic Feather River
produeing areas. Mining operationseontinuedtoallocations have been about 0.87 MAF for
be a major source of toxic chemical loading toinstream flows and 0.79 MAF for diversions.
streams in some areas, including the Clear CreekAverage annual carryover storage in Oroville
watershed and local watersheds of the SierraReservoir has been about 2.2 MAF. Historic
Nevada. Logging operations have resulted inFeather River allocations have been 0.23 MAF of
increased erosion and reduced retention overinstream flows, with direct water uses of abotit
widespread, areas of upper watersheds of the0.43 MAF. Folsom Lake had an average annual
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carryover storage of 0.56 MAF. In 1962, Clair record ofhydrologic input data from water year 1
Engle Lake was constructed on the Trinity River,1922 through water year 1994. Hydraulic
allowing water from that river to be diverted togeometry equations were derived from recent
the Sacramento River system .via the Clear CreekUSGS gaging station data. These equations were ¯
Tunnel Diversion. An average of about 1.3 MAF used to estimate the mean velocity, stream width,
of runoff occurs in the Trinity River watershed,and mean depth corresponding to the simulated
with a range of 0.2 MAF to 3 MAF. An average average monthly discharges at each study
of about 1 MAF has been diverted annually fromlocation.
Trinity River to the Sacramento River (1962
through 1991). The results of the flow simulations for existing

conditions for February and September are
The population ofSierra foothill upper watershedpresented in Table 6.1.1-2. The maximum,
areas boomed inthe mid-late 1800s, then declinedminimum, and average values of hydraulic
but over the past 20 years has once againparametersforFebruaryandSeptemberaresh6wn 1
increased dramatically, increasing water demandin the table. February was selected to represent
for municipal use. Dams have been constructedwet season flows because average flows are ¯
on nearly every tributary to increase storage andhighest in that month. September represents dry ¯
operational flexibility. Many upper watershedseason flows because average flows are lowest
streams contain multiple reservoirs that controlduring that month. ¯
flows, store water, produce power, and provide |
recreation. The values shown in the table are estimates for

. comparison purposes. They depend on local
~xisting Conditions. The two major tributaries to stream channel geometry at the measurement |the Sacramento River a~ong its lower reach arethepoints. It should also be noted that average
Feather River (which also includes flows from the.velocities are calculated from the average monthly
Yuba River) and .the American River. Thedischarge divided by the cross-sectional area of
combined flows of the Feather River and Sutterthe stream channel. Stream Velocities at any point
Bypass enter the river near Verona. Theare greater in the center of the channel and lower
American River joins the Sacramento River northat the margins and near the channel bottom due to
of downtown Sacramento. Smaller contributionsfriction. In addition, flow conditions may vary
are made by the Natomas Cross Canal, drainingconsiderably over a month, particularly during the
the area between the Bear River and Americanwet season. 1
River drainages, and the Colusa Basin Drain, ¯
which drains the west side of the SacramentoFigure 6.1.1-3 shows the distribution of lhe
Valley from about Willows south to Knights simulated average monthly flows at Freeport using ¯
Landing. the 73-year hydrologic record. The Freeport ¯

station is used to represent the point at which the
Hydrodynamics and Hydraulics. Nine locations have Sacramento River enters the Delta. In Figu.re ¯
been selected as the focal points for analyzing6..1.1-3, the heights of the bars correspond to the 1
current hydraulic conditions in the Sacramentorate of discharge that is exceeded with the
River Region (Figure 6.1.1-2). The locationsfrequency shown in the table below. The ¯
were selected based on their proximity toexeeedence frequencies are based on the %ile 1principal hydraulic features in the region andranking of the discharge values for the month.
include stations on both the Feather and AmericanThe %ile is calculated by ranking the values from
rivers, smallest to largest. Since DWRSIM calculates the ¯

average monthly discharge for each month of the
The DWRSIM model was used to simulate 73-year simulation period, there are 73 discharge
monthly flows. Flow simulations illustrate howvalues associated with each month. 1
the current storage and conveyance facility
configurations would respond to the 73-year
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<
FLOW CONDITIONS

HYDROLOGIC RECORD. ~-~.~)

Location Map Station > SI S2 S3 $4 $5 $6 $7 $8 $9

FEBRUARY

Discharge (cfs)
Maximum 95090 107874 107874 78056 78056 53694 46186 33005 24884
Minimum 11632 3997 3997 4808 4808 3619 3241 504 900
Average 38605 25227 25227 20257 20257 "13198 10966 5168 6194

Mean Velocity (fps)
Maximum 4.26 4.48 5.81 6.13 4.86 6.24 7.25 6.04 4.24
Minimum 1.34 1.67 2.25 1.42 2.26 4 16 1.94 0.70 0.34
Average 2.6( 3.02 3.82 3.02 3.35 5.061 3.63 2.32 1.84

Top Width (feet)
Maximum 621 ’ 839 375 509i

389 569 629 462 317
Minimum 564 460 213 459 269 335 429 260 275
Average 596 536 292 484 326 382 516 358 299

Mean Depth (feet)
Maximum 36.2 30.6 49.7 25.51 40.1 14.7 10.1 12.2 9.9
Minimum 16.2 5.2 8.3 7.4 7.9 2.6 3.9 2.7 9.1
Average 25.6 15.5 22.6 14.0 18.5 7.0 5.8 6.3 9.3

SEPTEMBER

Discharge (c.fs)
Maximdm 27494 14638 14638 14621 14621 13327 13041 4790 6420
Minimum 7999 4437 4437 6016 6016 6117 6000 504 756
A~erage 12722 6689 6689 7630 7630 7159 .6974 1865 1613

Mean Velocity (fps) " "
Maximum 2.15 2.54 3.27 2.54 3.07 5.06 3.96 2.23 1.90
Minimum 1.09 1.73 2.32 1.59 2.40 4.50 2.66 0.70 0.29
Average 1.41 1.97i 2.61 1.81 2.56 4.61 2.87 1.37 0.57

Top Width (feet)
Maximum 587 512~ ~266 478 312 382 530 354 299
Minimum 555 464 217 463 278 353 471 260 273
Average 567 480 233 467 286 359 482 311 282

Mean Depth (feet)
Maximum 22.5 11.2 16.8 12.1 15.4 7.0 6.1 6.1 9.3
Minimum 14~0 5.51 8.8 8.2 9.1 3.8 4.7 2.7 9.1
Average 16.8 7.1 11.0 9.1 10.5 4.3 5.0 4.4 9.2

¯
Table 6.1.1-2 Range of Existing Hydraulic Conditions at Selected Stations in the Sacramento River

Region
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80000

i 70000 SACRAMENTO RIVER AT FREEPORT
EXISTING CONDITIONS

50000

40000

o 30000

20000

I ~oooo

I ¯ 5 percent 22200 36000 6320(; 74800 80000 5400( 1590( 35000 20900 16200 21900

¯ 10 percent 21200 25700 5330l; 64000 70300 68200 ~,510( ~940( 26900 20400 15900 19100

~325 percent 16700 20300 2620(: 43200 56600 45300 2920( 2690( 20300 19400 14700 12600

[DSO percent 11800 14400 1660(~ 23500 33300 29800 1790( 1410( 18200 18300 12300 10100

i |75 10100 10900 1280(; 16700 20100 20100 1260( 1010( 16300 15700 10500 9080percent

[] 90 percent 8530 8330 9350 12600 14700 15100 9550 8700 13800 11400 7110 7980

¯95percent 8010 7610 8380 12000 I 12100 11700 9070 8380 11100 9000 6310 7960

I MONTH

I Figure 6.1.1-3. Flow Frequencies, Sacramento River at Freeport, Existin~ Conditions

The maximum simulated discharge at Freeport inregion average approximately 19.9 MAF annually.I the month of February is 95,486 cfs; the minimumAverage total diversions are about 6.1 MAF.
is 11,002 cfs, and the average is 38,893 cfs.
Figure 6.1.1-2 provides more information aboutBased on historical conditions, total average

I the distribution of values between the extremes,annual runoff in the Sacramento River Basin
Under the column representing the month ofupstream ofthe Feather River is approximately 11
February in Figure 6.1.1-3, the first valueMAF, of which approximately 5.9 MAF peryear

I corresponds to the highest bar in the chart aboveon average flows into Shasta Reservoir. The
it and is 80,000 cfs. This is the discharge thataver.age instream flow requirement on the
would be exceeded in 5 out of 100 years inSacramento River, just upstream of the Feather

I February at Freeport. Therefore, this dischargeRiver, is approximately 3.6 MAF. Average total
has a 5% probabil.ity of being exceeded, diversions between Shasta Lake and the Feather

River are about 3.2 MAF. The average historic

I Water Quality. The discussion of current water unallocated flow on the Sacramento River above
quality conditions    in the correspondinḡ the confluence with the Feather River is about 4.2
subsection in the preceding section under DeltaMAF.

I Region: Existing Conditions also applies to the
Sacramento RiverRegion. Summaries ofloadingsCombined Feather/Yuba]Bear River flows are
of the major contaminants of concern are providedabout 6.3 MAF. Of these, about 2.5 MAF are
in the water quality supporting document, diverted on these rivers. Instream flowi about 0.85 MAF.requirementsare
Water Supply and Water Management. Total flows on
the Sacramento River system above the Delta
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Annual inflows on the American River (at FolsomHistorically, the major rivers of the San Joaquin
Reservoir) average about 2.6 MAF. Direct uses system have contributed an average of about 5.5
for instream flow requirements average 1.5 MAF, MAF to Delta flows, with an annual range of
and diversions average about 0.4 MAF. from 1.1 MAF to 15 MAF. Histori( unimpaired

flows on the Stanislaus, Tuolumne, Mereed, and
The most intensive runoff occurs in the upperSan Joaquin rivers averaged a total of 5.6 MAF.
watershed oftheSaeramentoRiveraboveShastaNumerous dams and diversions have been
Reservoii and on the rivers originating on theconstructed on these rivers and other rivers in this
west slope of the Sierra Nevada. Thesesystem.
watersheds produce an annual average of 1,000 to
more than 2,000 acre-feet (AF) of runoff per On the Stanislaus Riverl approximately 0.52 MAF
square mile annually, have been diverted and 0.2 MAF have been

allocated for instream flows. These total 64% of
6.1.1.4 San Joaquin River Region the river’s average flows of.l.1 MAF. Prior to

construction of the New Melones Reservoir in
The San Joaquin River Region includes the1980, an average of 25% of these uses were
Central Valley south of the watershed of thesupplied by reservoir releases. The Tuolumne
American River. It is generally drier than theRiver has average unimpaired flows of about 1.8
Sacramento Valley, and flows into the Delta fromMAF. Over 2.5 MAF of storage capacity has

the San Joaquin River are considerably lower thanbeen constructed on this fiver. Historical water
those from the Sacramento River. The region isallocations have been approximately 13% for
also subject to extreme variations in flow, asinstream flows and 58% for diversions. About
exemplified by flooding that occurred during28% of historical water uses were supplied from
January 1997. reservoir releases. The Mereed River has average

unimpaired flows of about 1 MAF. Over 1 MAF

Historical Perspective. The drainage area of theof storage capacity has been constructed on this
San Joaquin River above Vernalis, the point atriver. Historical water allocations, have been
which the fiver enters the Delta, is 13,356 squareapproximately 4% for instream flows and 54% for
miles, including 2,100 square miles of drainagediversions. About 40% of historical water uses
contributed by James Bypass. Inflows from thewere supplied from reservoir releases. The upper

Merced (farthest upstream), Tuolumne, andSan Joaquin River has average unimpaired flows
contribute more than of about 1.7 MAF. Approximately 0.6 MAF ofStanislausrivershistorically

60% of the flows in the San Joaquin River, as storage capacity has been constructed on this

measured at Vernalis. Vernalis lies just inside the reach of the fiver. Histofieally, approximately

legal boundary of the Delta, but it is widely used70% of the river’s runoffhas been diverted to the
as monitoring points for Delta inflows andFriant-Kern and Madera canals, primarily for

standards, agricultural uses. About 20% of histofieal water
uses were supplied from reservoir releases.

The USGS has operated a gaging station on the
San Joaquin River near Vernalis (StationThe upper watershed of the San Joaquin River

11303500) since 1922, although complete recordsRegion has historically been less developed than

are available only back to 1930.    Thethat of the Sacramento Region, although the same

instantaneous maximum recorded at the stationgeneral process of development has occurred,

was 79,000 cfs, observed on December 9~ 1950. including mining, logging, housing construction,
The lowest daily mean flow was 19 cfs,on Augustindustrial development, and dam construction. As
10,1961. The maximum mean monthly dischargein the Sacramento River Region the upper
was 40,040 cfs (March), and the minimum meanwatershed contains major parks and wilderness
monthly discharge was 804 cfs (April). areas. Most development has occurred in the

lower foothills, near or below the snow line.
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Existing Conditions. Three locations have beenTuolumne River flows are simulated to be about
selected to represent the range of hydraulic1.55 MAFat New Don Pedro Reservoir. Of this,

i conditions in the San Joaquin River Region. Theabout 0.9 MAF (58%) are used for average annual
most important of these is the San Joaquin Riverdiversions and 0.2 MAF (13%) are for instream
at Vernalis because of its location near the Delta.flows.
The San Joaquin River at Newr~an was chosen toI characterize the upstream portion of the river..Merced River flows are simulated to be about 0.9
The Stanislaus River below Goodwin Dam wasMAF at McClure Reservoir. Of this, about 0.525
also selected. MAF are used for diversions and 0.043 MAF are

I for instream flows.
Hydrodynamics and Hydraulics. Table 6.1.1-3
presents the estimated range in discharge, averageAnnual inflows on the upper San Joaquin River

i stream velocities, top width, and mean depth for(at Millerton Reservoir) average about 1.67 MAF.
February (high-flow period) and August (low- An annual average of about 0.234 MAF are not
flow period), diverted or otherwise allocated.

I .Figure 6.1.1-4 shows the frequency distribution of̄  Most of the inflow to the San Joaquin River
flows for the San Joaquin River at Vernalis, theregion originates from the upper watershed

i point at which the river flows into the Delta. Thetributary streams between theMokelumne River
data are plotted at the same scale used to plot theand the San Joaquin River, on the west slope of
data for Sacramento River stations to illustrate thethe Sierra Nevada. Runoff intensity averages less

i relative contributions in. flows to the Delta fromthan 1,000 AF/square mile in this region. For a
each river. As described for Sacramento Riverdetailed description of the upper watersheds of the
stations, the results indicate that the averageSan Joaquin River Region, see the supporting

i winter flows are skewed by infrequent elevateddocument for Surface Water Resources.
flows. The medians in the low flow months of
July through. November, are nearly the same and6.1.1.5 SWP and CVP Service Areas Outside
stay within a narrow range reflecting the effects of Central ValleyI reservoir these months.operationsduring

Hydrodynamics and Hydraulics. Surface water
Water Quality. The current water quali~y conditions flows in SWP and CVP service areas outside theI Central Valley are not directly affected by thediscussedin thecorrespondingsubsectionof a

preceding section under Delta Region: ExistingCALFED project.
Conditions also apply to the San Joaquin River
Region. Summaries of loadings of the majorWater Because isQuali~. exportedwater pumped
contaminants of concern are provided in thefrom the Delta, the quality of water delivered to
Water Quality Technical Report. the SWP and CVP service areas is similar to that

i found within the Delta. Source control measures
Water Supply and Water Management. Of the 5.5 instituted under the Water Quality Program would
MAF of unimpaired flows, a total of 3.5 MAF are affect Delta water quality and therefore would
diverted from the major rivers of the San Joaquinindirectly benefit the quality of water delivered to
system. An average of about 3 MAF annuallythe SWP and CVP service areas.
reaches Vernalis and contributes to Delta inflows.

I .Total flows on the Stanislaus River currently
average approximately 1.2 MAF annually. About
0.2 MAF are allocated for instream flows, andi about MAF diverted.0.7 are
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BASED ON 72-YEAR
HYDROLOGIC RECORD

Location Map Station > SJ1 S J2 SJ3
FEBRUARY I

Discharge (cfs)
Maximum 36534 21409 5078 ¯
Minimum 972 306 216
Average 6410 2917 738

Mean Velocity (fps)

Maximum 3.17 3.64 4.27 ¯
Minimum 1.42 0.89 1.12
Average 2.15 1.88 2.01 1

Top Width (feet) l
Maximum 512 261 151
Minimum 247 140 88
Average 294 195 105 l

Mean Depth (feet)
Maximum 20.8 25.4 7.9
Minimum 2.8 2.4 2.2 ¯
Average 9.7 8.4 3.5

AUGUST

!Discharge (cfs)
Maximum 1919 683 960
Minimum 1106 342 732 ¯
Average 1626 520 878

Mean Velocity (fps)
Maximum 1.65 1.16 2.27 ¯
Minimum " 1.46 0.92 2.00
Average 1.59 1.06 2.18

Top Width (feet)
Maximum 263 157 109 ¯
Minimum 250 142 105
Average 259 151 108

Mean Depth (feet) 1
Maximum 4.3 3.8 3.9
Minimum 3.0 2.6 3.5
Average 3.9 3.3 3.7

l

Table 6.1.1-3. Range of Existing Hydraulic Conditions at Selected Stations in the San Joaquin River
Region                                                                              I
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60000 SAN JOAQUIN RIVER AT VERNALIS
~" EXISTING CONDITIONS
0,9, 50000

to 30000

~ 20000
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~ 5 percent 8330 3250 7220 14900 22400 18500 16200 15700 11600 3670 ) 1890 2670

I10percent 4900 2330 4350 10100 13300 11500 ! 10700 1~600 8150 2650 1870 2200

~25percent 3550 1850 2520 4370 8260 7240 I 6200 5940 3430 1870 1810 1950

1~50 percent 2000 1630 1690 2020 4000 3420 3980 3820 2130 1680 1680 1700
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, 1350

2290 2280 ( 2810 2680 1560 1450 1500 1480

~lg0per~ent 1520 1290 1170 1150 1430 1670
I 1980

1890 1330 1310 1370 ! 1360
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I FIGURE 6.1.14 FLOW ~QUENCIES, SAN JOAQUIN ~V~R AT VERNALIS, EXISTING CONDITONS

~t~r 8u~ly ~n6 ~at~r Nan~m~nt. The SWP California, about 1.3 MAF to the San Joaquin
includes 20 dams and 662 miles, of aqueduct.Valley, and about 0.4 MAF was allotted to San

I Conveyance facilities serving the area outside theFrancisco Bay, Central Coast, and Feather River
Central Valley include the North Bay Aqueduct areas. Since about 1980, the southern California
(serving parts of Napa and Solano Counties), thearea has received about 60 percent of its full

I South Bay Aqueduct (serving Santa Claraentitlement, while the San Joaquin valley has
County), the Coastal Branch Aqueduct (servingreceived nearly all of its entitlement. It has been
San Luis Obispo and Santa Barbara counties), andestimated that SVgP facilities have abou[ a 65

I the California Aqueduct (which se~es the Southpercent chance of making full deliveries at the
Coast Region). The capacity of the Californiaexisting (1995)level of demand.
Aqueduct at the Delta is 10,300.cfs. South of the

i Tehachapi Mountains at the southern end of theThe U.S. Bureau of Reclamation’s Central Valley
Central Valley, the capacity of the aqueduct isProjeet supplieswaterto more than 250 long-term
4,480 cfs. The major SWP reservoirs outside thewater contractors in its service area. Most of the

i Central Valley include Pyramid Lake and Castaicservice area is inside the Central Valley. Outside
Lake, which receive wate~ via the west Branch ofthe Central Valley the service area includes part
the CaIifornia Aqueduct, and Silverwood Lake of Santa Clara County, northwest San Benito
and Lake Perris, which receive water via the EastCounty, a small region along both sides of the

I Branch of the California Aqueduct.’ Of the initial Santa Cruz/Monterey line, andCounty
project contracts for annual delivery of 4.2 MAF, northeastern Contra Costa Courity. About 90
about 2.5 MAF was allotted to southern
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percent ofthesouth-of-Deltacontractualdeliveryother analytical tools were used for ~e
is for agricultural users, alternatives analyses.

6.1.2 Environmental The monthly flows chlculated by DWRSIM for

Consequences: Bay-Delta the Sacramento River and for the San Joaquin
River are used as input for DeltaHydrodynamics and hydrodynamic/water quality modeling.

Riverine Hydraulics
Delta. Hydrodynamic models DWRDSM1 and

6’1.2.1 Assessment Methods                   more recently DWRDSM2 are used to simulate
the channel flows, tidal effects, and water quality

The potential impacts resulting from the oftheBay-Delta.estuary. D WRDS!vl2usesa60-
implementation of CALFED alternatives weresecond time step in simulating Delta
analyzed using the Department of Waterhydrodynamics and a 15-minute time step in
Resources’ operations, planning modelcalculating water quality, while simulation results
(DWRSIM) and Bay-Delta hydrodynamic model are generally presented as daily values. The
(DWRDSM1 and DWRDSM2). model was used to simulate 16 years of record

from October 1975 to September 1991. This
Approach period was selected to cover a broad range of

inflow and Delta export values, including high
Statewide. DWRSIM is a planning simulationinflow, low inflow/high pumping, and low
model which is used to simulate the Centralinflow/low pumping.
Valley Project (CVP) and the State Water Project

The most fundamental hydraulic variable is(SWP) system of reservoirs and conveyance
facilities. The model calculates ’ flows on astreamflow discharge, which is often expressed in
monthly time step using 73 years of historiccubic feet per second (efs), and sometimes
hydrology. -The historic hydrology, for e.xamplereferred to simply as flow or flow rate. Channel
runoff records, have been updated to reflectgeometry and slope affect stream velocity, width,

and.depth. For a given rate of flow, averagepresentandfuturelanduse.
stream velocity and depth increase as a channel

DWRSIM is designed to simulate operation of thenarrows and decrease as a channel broadens. The
SWP and CVP system for the purposes of waterability of a stream to transport sediment is mainly
supply, flood control, recreation, instream flows,a function of its velocity. Therefore, changes in
power generation and Sacramento-San Joaquinchannel shape and slope as well as flow can affect
Delta water quality and associated outflowthe sediment-carrying capacity of a stream.
requirements. The model is used to analyze theBroad, shallow streams with gentle slopes expose

¯ potential effects of proposed new features, such asmore water surface area to ambient temperature
additional reservoir storage or Delta exportconditions, which can have an effect on the water
conveyance, as well as any changes to criteriatemperature during summer months.
controlling project operations.

A greater number of variables are needed to
In conductingthese studies, expansionoftheSWPdescribe flows in the Delta. The Delta is a
and CVP facilities and/or water demands werenetwork of interconnected channels. The water
often used as surrogates to analyze the potentialflowing in these channels is acted upon by a
effects of the various configurations undernumber of competing forces from different
consideration. Model results provide informationdirections. Freshwater enters the Delta from
on expected reservoir storages, river flow, Deltatributary streams, primarily the Sacramento .River

inflows, Delta outflow exports, and water but also the Mokelumne River, the Calaveras
deliveries. In addition, spreadsheet models andRiver, the Saq Joaquin River, and several smaller

streams. During much of the year, these
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tributaries to the Delta are largely controlled byDeltahydrodynamie modeling enables the analyst
operation of upstream reservoirs, to "inject" a tracer at somepoint in the model

network, for example at Vernalis on the San
Prior to development, Delta JoaquinRiver, movement spreadinflow flowed andtrackthe and
through the Delta and discharged in the Bay. Butof the tracer in the Delta. Also, average flows (in
now some of the inflow is captured by pumpingboth direction and magnitude) can be calculated at
facilities or used for local irrigation of agriculturalselected locations. Sacramento River is generally
lands within the Delta. The largest of these aredescribed by the flow at Rio Vista. Cross Delta
the Banks and Tracy pumping plants located inflow is flow diverted to the east central Delta from
the south Delta. Additional pumping is done bythe Sacramento River through the Delta Cross
the Contra Costa Water District at its intakes atChannel and Georgian Slough or into the
the Contra Costa Canal and at Rock Slough in theMokelumne River from the Sacramento River, and
southwest Delta. Some north Delta water isthus into the central Delta (as in Alternative 2).
pumped to the North Bay Aqueduct. This Delta
pumping not only draws freshwater toward theAnother measure of dominant hydrodynamic
pumps, it also draws in salt water from the Bay. conditions in the Delta is salinity. Salinity in the

Delta is primarily a result of seawater, intrusion,
The third and most regular influence on the flowalthough upstream sources, such as agricultural
of water in Delta channels is tidal action. Tidaldrainage from the San Joaquin Valley, contributes
inflows move water into portions of the Deltato Delta salinity. X2 is the distance upstream from
where freshwater outflows and channel geometrythe Golden Gate Bridge, at which the mixing of
offers the least resistance. The relatively largefreshwater from the Delta inflow and saltwater
freshwater from Sacramento Bay a salinity of 2,000 partsinflows the River fromthe resultsin
have the capacity to resist tidal inflows more thanper million total dissolved solids. Changes in
the small inflows from the San Joaquin River.each of these variables is used in this report to
Combined with pumping in the south Delta, salinedescribe the effects of Program actions on
Bay water t.ends to move further into the Southhydrodynamic conditions in the Delta.
Delta than it does into the north Delta. The
pattern of flows is in a continual dynamic state ofCALFED has continued to upgrade and refine the
change as. a result of these competing forces,assumptions of the simulation models used to
making it difficult to describe the dominantrepresent the configurations of the Program
patterns, alternatives. Initial modeling efforts focused on

evaluating the feasibility of proposed storage and
A number of methods have been developed toconveyance components and on narrowing the list
define andcharacterize the hydrodynamicof alternatives. Subsequent modeling efforts
conditions of the Delta. For example, the Deltafocused on evaluating the impacts of the
may be divided into general regions, north, south,alternatives with respect to their major
central, and west. Each of these regions may be.distinguishing characteristics.
dominated by a different pattern during any given
period of time. In the west Delta, for example,Thus the modeling effort has continued to
tidal influences are strong, and reverse flowsadvance with the alternative refinement process
occur frequently. The north Delta is moreand is expected to continue as Program elements
dominated by Sacramento River and Mokelumneare furtherrefined. At any point in time within
. River inflows. The south Delta is affected by boththis process, the modeling results are only as
San Joaquin River inflows and pumping. Theaccurate predictor of real-world conditionsa as
central Delta is the region in which the differentthe assumptions on which the modeling is based.

¯ regimes intersect. Evaluating the dominant flow
pattern in each of these compartments tends tobeA number of modeling studies were used in the
a qualitative approach, analysis presented in this report. Early studies;

discussed inthe surfiice water technical support
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¯

document, were later supplemented by additional,requirements are extended in May and June, and
more detailed, studies. The conclusions of thethe Delta Cross Channel is closed for an
earlier studies generally supply an adequate leveladdition!! period from November through June.
of detail to support a Program level analysis. But,These assumptions are believed to be sufficient to
where appropriate, the results of more recentmeet the CVPIA flow objective for protection of
studies are discussed to further support theanadromous fish.
conclusions presented in this report.

Also, the hydrologic data used as input to the
Modeling Assumptions                           DWRSIM model were updated to better reflect

expectations of 2020 demand, land use, watershed
Initial Statewide Modeling. Initial DWRSIM inflows, and other variables. This upgraded 2020
modeling studies used in preparation of this reporthydrology was used in all of the subsequent
included: simulations of Program alternative configurations,

as well.
¯ A study representing existing conditions;

The modeling assumptions of the Program
¯ ¯ A No Action benchmark s~udy representing alternative configurations were modified to

the effects of increased water demand for theinclude environmental restoration flow targets.
year2020; Among the assumptions of the Ecosystem

Restoration Program component of the new
¯ Three studiesthatadded, progressively, southDWRSIM simulations is that the Ecosystem.

Delta improvements, north and south DeltaRestoration Program flow targets would have no
surface storage (representing basicimpact on SWP-CVP deliveries and would be met
components of Alternatives r and 2); either from new storage or from additional future

water purchases from willing sellers.
¯ Two studies that included a 5,000 cfs isolated

facility representing Alternative 3 with andThe assumptions for Alternative 3 were modified
without surface storage, respectively; and to include operation of an intake for an isolated

conveyance facility at Hood. Two diversion
¯ One study that included a 15,000 efs isolatedcapacities, 5,000 and 15,000 cfs, were evaluated.

facility representing Alternative 3 withoutThe isolated facility was assumed to be operated
storage, to maximize isolated conveyance and minimize

exports from south Delta channels, consistent with
These studies provided a basic framework forthe need to meet in-Delta water quality objeetives.
comparison of. the major features affectingThis type of operation is expected to maximize
hydraulics and water supply, both fishery protection and export water quality

benefits.
Refined Statewide Modeling. Subsequent simulation
studies were performed to more accurately relectMinimum monthly exports from south Delta
the alternative configurations analyzed in thiseharmels were set at 1,000 efs in July through
Programmatic EIS/EIR. For, example, the M̄arch, and zero cfs in April through June. These
DWRSIM study representing No Action was minimum south Delta exports are intended to
modified to reflect the implementation ofprovide flow circulation and maintain south Delta
additional instream and Delta outflowwater quality.. After providing these minimum
requirements of the CVPIA, which were not south Delta exports, diversions through the
included in the initial benchmark study, isolated facility were assumed to be maximized,

consistent with other Bay-Delta standards, prior to
The CVPIAassumptionseonsistofthreeadditionstaking additional exports from the south Delta.
to the benchmark study: exports are restrictedFor example, when evaluating a 5,000 efs isolated
during the low runoffperiod of April and May X2 facility in the month of July, the first 1,000 cfs of
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exports would be diverted from south Delta¯ A study reflecting a 5,000 cfs isolated facility
channels, while the second 5,000 cfs of exports representing Configurations 3A and 3B.
would be diverted through the isolated facility.
Additional diversions from south Delta channelsTwo of the configurations, those representing 2B
would only be allowed after using thefull 5,000and 2D, included a 10,000 efs diversion from the
cfs capacity of the isolated facility. Sacramento River at Hood to the North Fork of

the Mokelumne River throughSnodgrassSlough.
The maximum total new surface and groundwater
storage was set at 6.25 MAF. 6.1.2.2 Significance Criteria

Delta Modeling. Delta hydrodynamic simulation Although Program-induced changes in hydraulic
studies using the DWRDSM1 model wereparameters, including flow, velocity, stage, and
performed using a fixed Delta inflow hydrologyrelated variables, such as X2 ~position, salinity, or
representing the Delta inflow determined from thesediment transport, are described in this section,
DWRSIM No Action benchmark study combined their significance or environmental implications
with south Delta improvements (Study 472B).of these changes are not. The significance of
Although, the Delta inflow and outflow hydrology these changes is discussed in other sections of this
wasfixed, the DWRDSM1 model wasmodifiedto report in the context of each of the resources
represent different Delta geometries and exportaffected by the changes.
diversion locations to evaluate the flow of water
within the Delta. TheDWRDSM1 studies include 6.1,2.3 Comparison of No Action Alternative
the effects of and average tide on Delta flows and to Existing Conditions
also include routines to calculate salinities and to
track the pattern of water migration from pre-. The forecasted flows for the No Action
selected points throughout the Delta (so-calledAlternative differ from the existing eonditi0n
"particle" or "mass fate" tracking), flows primarily as a result of anticipated future

.̄ demands for water.
The DWRDSM1 model runs simulated flows
corresponding to the 16,year period from OctoberSeparate modeling studiesof
ofwateryearI976toSeptemberI991. The Delta existing conditions in the Delta were not
simulations which used DWRSIM Study 472B performed. However, DWRSIMstudies showthat

Delta outflow would decrease slightly under noincluded:

action as a result o.f meeting additional year 2020¯ A study in which Delta Channel geometrydemand.
was not changed (no action); "

In order to evaluate the hydrodynamic effeetg,o A study in which south Delta improvementshigh inflow and low inflow conditions were
were added; evaluated separately. Low inflow conditions were

further evaluated to isolate the effects of pumping.
¯ Three studies in which channels in the northThe three resulting inflow and pumping

and south Delta. were modified to reflect conditions evaluated are high inflow, low
Configurations 2B, 2D, and 2E; inflow/high pumping, and low inflow/low

pumping. The results of modeling of these
¯ A study refleetingthe effects of a 15,000 efs conditions, which has been performed by the

diversion of Delta inflow from the California Department of Water Resources using
Sacramento River at I~ood, through an the DWRDSMl computer model, are presented in
isolated facility to Clifton Court, bypassingthis report. (Subsequent refinements of this
the Delta, and representing the highermodeling have    been completed using
capacity of Configuration 3E; and DWRDSM2 model. These results are generally
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I Location                 No Action Alternative        Configuration 1A          Configuration IC
Max. Max. Max. Max. Max. Max.

Loc. Sea- Land- Sea- Land- % Sea- Land- %

l High Inflow Condition Key Avg. ward ward Avg. ward ward Diffk Avg. ward ward Diff~

S.J. River at Fourteen Mile Slough 1 17,500 21,600 11,400 17,900 22,000 11,800 2% 17,800 21,900 11,800 2%
San Joaquin River at Antioch 2 55,600 170,000 II0,000 56,500 170,400109,100 2% 56,700 169,000 108,000 2%
Old River at Mossdale 3 24,300 24,300 24,200 23,800 23,800 23,800 -2% 23,900 24,000 23,800 -1%

I Old River at Fabian Tract 4 4,580 4,840 4,140 4,500 4,740 4,020 -2% 4,850 5,100 .4,370 6%
Old River at Woodward Island 5 9,280 15,000 1,120 9,720 15,300 402 5% I0,100 17,800 3,790 9°/0
Old River at Franks Tract 6 1~570 5,250 4,010 1,620 5,250 3,980 3% 1,590 5,130 3,930 1%
Middle River at Woodward Island 7 5,670 I0,000 2,180 5,990 10,200 1,630 6% 5,750 .11,400 4,210 1%

l Grant Line Canal 8 16,000 16,500 14,700 15,700 16,300 14,400 -2% 15,500 16,100 14,200 -3%
Victoria Canal 9 -3,810 " -57 ’ 5,910 -4,110 -518 6,140 8% -3,280 1,200 5,780 -14%
Delta Cross Channel I0 0 114 283 0 114 283 NA 0 110 279 NA
G-eorgiana Slough 11 11,200 11,700 10,800 11,200 11,700 10,800 0°/0 11,200 11,700 10,800 0%

I Sutter/Steamboat SI. Diversion 12 17,900 18,200 17,400 17,900 18,200 17,400 0% 17,900 18,200 17,400 0%
Miner Slough 13 10,580 11,100 9,760 10,600 11,100 9,760 0% 10,600 11,100 9,750 0°/0
Sacramento River at Rio Vista 14 185,000 219,000 132,600 185,000219,000 133,000 0% 185,000 219,000 132,000 0%
Mokelumne River, North Fork " 15 5,950 7,690 2,370. 5,950 7,680 2,370 0°/0 5,940 7,620 2,390 0°/0

I Mokelumne River, South Fork 16 2,820 5,800 3,850 2,820 5,800 3,870 0°/0 2,820 5,700 3,850 0%
Low Inflow/High Pumping
Condition
S.J. River at Fourteen Mile SloughI -34 6,030 6,380 -51 6,050 6,370 50% 1,270 7,490 5,060 3629%

I San Joaquin River at Antioch 2 -.1,550 148,000 155,000 -1,520 147,000 155,000 -2% -1,500 146,000 154,000 -3%
Did River at Mossdale 3 1,290 1,650 213 1,310 1,610 868 1% 0 88 104 -100%
Did River at Fabian Tract 4 158 763 1,020 160 742 466 1% -294 158’ 771 86%
Old River at Woodward Island 5 -4,560 5,890 13,200 -4,530 6,380 14,800 -1% ~-5,540 8,210 18,200 21%

l Old River at Franks Tract 6 -295 4,480 3,400 -305 4,020 3,980 3% -385 3,640 4,180 31%

¯ Middle River at Woodward Island 7 -3,150 4,190 9,920 -3,140 4,620 ’ 10,800 0% -3,400 5,600 12,000
Grant Line Canal 8 1,080 3,630 3,810. 1,100 3,700 1,580. 2% 340 3,590 3,160 -69%
Victoria Canal 9 2,360 5,940 1,050 2,360 6,050 1,160 0% 2,220 6,310 2,090 -6%

I Delta Cross Channel 10 3,860 7,760 597 3,870 7,740 755 0°/0 3,880 7,680 863 0%
Georgiana Slough 11 "2,240 3,950 903 2,240 3,940 990 0% 2;250 3,910 1,040 0%
SuRer/Steamboat SI. Diversion 12 1,880 5,050 3,420 1,880 5,020 3,420 0% 1,880 5,010 3,420
MinerSiough 13 1,110 4,280 3,390 1,I10 4,270 3,390 00A 1,110 4,270 . 3,340 0%

I Sacramento River at Rio Vista 14 6,160 91,100 82,700 6,140 91,300 83,000 0% 6,140 91,500 83,400 00/0
Mokelumne River, North Fork 15 3,020 4,400 1,400 3,020 4,440 1,370 0°/0 3,020 4,530 1,270 0%
Mokc.lunme River, South Fork 16 829 4,790 4,410 836 4,880 4,430 1% 845 4,940 4,500 2%
Low Inflow/Low Pumping

I Condition
SJ. River at Fourteen Mile Slough’ 1 99 5,950 6,340 69 6,070 6,360 -30% 412 6,280 5,850 316%
San Joaquin River at Antioch 2 950 149,000 152,000 680 148,000 152,000 -28% 652 147,000 152,000 -31%
Old River at Mossdal¢ 3 862 1,600 749 892 1,550 452 3% 554 1,400 401 -36%

l Old River at Fabian Tract 4 32 993 1,.110 49 875 888 53% 113 963 750 253%
Old River at Woodward Island 5 -981 8,470 11,300 -1,330 8,410 11,300 36% -1,570 9,400 13,300 60%
Old River at Franks Tract 6 25 4,630. 4,030 -I 1 4,300 4,030 -56% 4 4,100 4,200 -84%
Middle River at Woodward Island 7 -848 6,080 8,380 -1,090 6,050 8,390 29% -1,220 6,490 9,110 44%

I Grant Line Canal 8 525 3,920 3,940 509 3,850 4,020 -3% 190 3,560 3,240 -64%
Victoria Canal 9 429 3,210 2,080 624 4,260 2,210 45% 569 4,340 2,490 33%
Delta Cross Channel 10 2,680 6,190 528 2,880 6,400 313 7% 2,870 6,400 213 7%
Georgiana Slough 11 1,630 3,230 443 1,730 3,340 540 6% 1,730 3,340 523 6%

I SuRer/Steamboat SI. Diversion 12 1,130 4,660 4,290 1,230 4,700 4,180 9°/0 1,230 4,680 4,190 8%
Miner Slough 13 653 4,080 3,830 710 4,110 3,770 9% 710 4,100 3,770 9°/0
Sacramento River at Rio Vistfi 14 2,900 87,300 ’ 86,500 3,250 87,700 86,300 12% 3,250 8~700 86,300 12%
Mokelumne River, North Fork 15 2,050 3,650 385 2,190 3,820 593 7% 2,190 3,870 541 7%I Mokelumne River, South Fork     16 297 4,460 4,600 - 351 4,610 4,590 18% 347 4,610 4,520 17%
*Represents the p~rcant differene~ between the average value of the alternative and the average value of the No Action Alternative.
Note: A negative flow or velocity indicates landward direction.

I Table 6.1.2-1. Average, Maximum, and Percent Change in Delta Channel Flows, Compared to No
Action, at Selected Stations for Three Inflow/Pumping Conditions (page 1 of 3)
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¯
Location                         Configuration 2B               Configuration 2D            Configuration 2E

Max. Max.                 Max. Max.                  Max. Max.
Loc. Sea- Land- . % Sea- Land- % Sea- Land- %

High Inflow Condition Key Avg. ward ward Diff* Avg. ward ward Dif~ Avg. ward ward Diff~

S.J. River at Fourteen Mile Slough 1 17,700 21,800 11,900 1% 17,700 20,600 13,100 1% 17,600 20,200 13,600 0%
San Joaquin River at Antioch 2 61,500 170,000 101,000 11% 62,300 164,000 94,600 12% 77,600. 171,000 72,400 39%
Old River at Mossdale 3 23,900 24,000 23,800 -1% 24,000 24,000 23,900 -1% 24,000 24,100 23,900 -1%
Old River at Fabian Tract 4 4,840 5,080 4,360 5% 4,540 4,780 4,170 -1% 4,530 4,750 4,130 -1%
Old River at Woodward Island 5 10,100 17,400 3,570 9% 8,320 15,400 5,250 ’-10% 8,390 14,900 5,210 -10%
Old River at Franks Tract 6 1,620 5,060 3,970 3% 1,660 6,380 5,470 5% 1,900 6,460 5,600 21%
Middle River at Woodward Island 7 5,670 11,000 4,140 0% 4,130 9,540 7,230 -27% 3,810 8,940 7,500 -33%
Grant Line Canal 8 15,500 16,000 14,200 -3% 15,700 16,300 14,700 -2% 15,700 16,300 14,700 -2%
Victoria Canal 9 -3,260 1,170 5,630 -14% -1,310 1,840 2,720 -66% -1,200 1,990 2,560 -68%
Delta Cross Channel 10 0 46 108 NA 0 23 59 NA 0 172 185 NA
GeorgianaSlough 11 10,200 10,600 9,860 -9% 10,100 10,600 9,740 -10% 39,800 47,300 35,300 256%
Sutter/Steamboat Sl. Diversion 12 16,100 16,500 15,600 -10% 16,200 16,500 15,600 -10% 14,060 14,700 13,200 -21%
Miner Slough 13 9,460 10,100 8,560 -11% 9,470 10,100 8,570 -I(P,4 8,050 8,790 6,960 -24%
Saeramento River at Rio Vista 14 177,900 213,000 125,000 -4% 178,000 217,000 125,000 -4% 156,000 192,000 98,300 -16%
Mokelumne River, North Fork 15 7,390 10,500 1,020 24% 7,680 8,890 5,540 29% 2,960 4,150 1,090 -50%
Mokelumne River, South Fork 16 3,010 5,890 2,880 7% 2,690 6,000 3,660 -5% 2,630 8,660 9,830 -7%
Low Inflow/High Pumping
Condition
SJ. River at Fourteen Mile Slough l 1,270 7,360 5,040 3635% 1,290 6,170 3,940 3691% 1,270 6,200 3,960 3635%
San Joaquin River at Antioch 2 1,310 144,000 151,000 ÷16% 1,340 138,000 147,000 -14% 712 137,000 147,000 -54%
Old River at Mossdale 3 0 87 103 -100% 0 99 79 -100% 0 97 78 -100%
Old River at Fabian Tract 4 -292 154 738 85% -11 809 735 -93% -11 786 698 -93%
Old River at Woodward Island 5 -5,500 7,820 17,700 21% -4,860 8,040 17,500 6% -4,840 7,780 17,000 6%
Old River at Franks Tract 6 -370 3,560 4,060 25% -537 4,730 5,160 82% -499 4,610 5,000 69%
Middle River at Woodward Island 7 -3,430 5,220 11,500 9% -2,440 6,420 11,100 -23% -2,450 6,230 10,700 -22%
Grant Line Canal 8 340 3,460 3,050 -69% -47 3,080 2,930 -96% -49 2,990 2,810 -95%
Victoria Canal 9 2,220 6,110 1,990 -6% 1,120 38,000 1,670 -49% 1,200 3,660 1,620 -49%
Delta Cross Channel 10 0 88 130 -100% 0 63 105 -100% 0 194 191 ¯ -100%
C-eorgiana Slough 11 903 3,350 1,640 -60% 781 3,890 2,550 -65% 9,020 26,000 4,650 302%
Sutter/Steamboat SI. Diversion 12 783 3,850 3,930 -58% 827 3,770 3,960 -56% 1,260 5,220 4,750 -33%
MinerSloogh .. 13 447 3,780 3,810 -60% 476 3,780 3,770 -57% 752 3,900 3,860" -32%
Sacramento River at Rio Vista 14 2,430 90,100 89,400 .61% 2,640 93,800 92,900 -57% 3,250 84,000 84,900 -47%
Mokelumne River, North Fork 15 4,280 8,970 4,730 42% 5,000 6,940 1,780 66% -41 3,080 3,800 -99%
Mokelumne River, South Fork 16 1,330 5,420 4,120 60% 1,260 6,170 5,110 52% 136 10,300 12,100 -84%
Low Inflow/Low Pumping
Condition
S.J. River at Fourteen Mile Slough 1 394 6,090 5,670 298% 127 4,930 5,180 28% 122 4,930 5,090 23%
San Joaquin River at Antioch 2 986 145,000 151,000 4% 1,320 138,000 146,000 39% 2,240 139,000 146,000 135%
Old River at Mossdale 3 573 1,390 315 -34% 846 1,580 490 -2% 843 1,560 ¯ 418 -2%
Old River at Fabian Tract 4 115 942 696 259% 40 746 714 25% 39 731 699 22%
Old River at Woodward Island " 5 -1,560 9,150 12,600 59% -1,120 9,580 13,800 14% -1,120 9,260 13,400 14%
Old River at Franks Tnmt 6 -10 4,040 4,200 -60% -126 5,110 5,050 40~% -93 . 4,990 5,000 272%
Middle River at Woodward Island 7 -1,200 6,310 8,520 41% -821 8,170 9,430 -3% -851 7,830 9,070 0%
Grant Line Canal 8 203 ’ 3,440 3,000 -61% 480 3,020 3,020 -9% 474 2,940 2,940 -10%
Victoria Canal 9 564 4,100 2,480 31% 269 2,840 2,100 -37% 282 2,730 2,010 -34%
Delta Cross Channel 10 996 7,680 5,010 -63% 1,610 7,960 3,600 -40% 1,350 5,790 2,750 -50%
Georgiana Slough 11 1,710 3,160 99 5% 1,350 3,340 1,070 -18% 5,270 18,900 5,390 222%
Sutter/Steamboat Sl. Diversion 12 1,020 4,440 4,500 -10% 995 4,220 4,500 -12% 700 5,040 5,330 -38%
Miner Slough 13 589 3,880 3,890 -10% 576 3,720 3,850 -12% 408 3,760 4,150 -38%
Sacramento River at Rio Vista 14 2,830 85,500 85,600 -2% 2,660 89,700 89,700 -8% 1,240 80,100 86,300 -57%
Mokelumne River, North Fork 15 1,580 6,410 5,410 -23% 2,260 3,640 548 10% 375 "2,380 2,200 -82%
Mokelumne River, South Fork 16 272 4,430 5,430 -8% 448 . 5,780 5,600 51% i 10,400 12,100 -100%
¯ Repra~ent~ the 9ement differan~e between the average value of the alternative and the average value of the No Action Alternative.
Note: A negative flow or velu¢ity indicates landward direclion.

Table 6.1.2-1. Average, Maximum, and Percent Change in Delta Channel Flows, Compared to No
Action, at Selected Stations for Three Inflow/Pumping Conditions (page.2 of 3)
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I Location Configuration 3E

Loc. Max. Sea- Max. Land

I High Inflow Condition Key Avg. ward ward % Dill
S.J. River at Fourteen Mile Slough I 17,700 21,500 12,000 I%
San Joaquin River at Antioch 2 60,700 172,000 103,000 9%
Old River at Mossdale 3 23,900 24,000 23,900 -1%

I Old River at Fabian Tract 4 4,620 4,900 4,300 1%
Old River at Woodward Island 5 13,500 18,000 5,130 46%
Old River at Franks Tract 6 2,000 4,900 3,600 25%
Middle River at Woodward Island 7 8,930 12,300 3,060 58%

.. III Grant Line Canal 8 15,700 16,300 14,800 -2%

l Victoria Canal 9 -6,530 -3,230 7,520 71%
Delta Cross Channel I 0 0 121 301 NA
Georgiana Slough l I I0,300 10,800 . 9,920 -8%

i Sutter/Steamboat SI. Diversion 12 16,400 16,700 15,900 -9%
Miner Slough 13 9,600 10,200 8,710 -9%
Sacramento River at Rio Vista 14 179,000 213,000 126,000 -3%
Mokelumne River, North Fork 15 3,960 6,570 2,080 -33%
Mokelumne River, South Fork 16 1,740 5,030 4,970 -38%I Low Inflow/High Pumping
I Condition
S.J. River at Fourteen Mile Slough 1 1,270 6,830 4,760 3629%
San Joaquin River at Antioch 2 912 147,000 152,000 -41%

: ¯ . IOld River at Mossdale 3 0 114 134 -100%
¯ IOld River at Fabian Tract 4 -17 969 1,020 -89%

Old River at Woodward Island 5 -650 9,350 11,300 -86%
Old River at Franks Tract 6 62 4,070 3,870 -79%

I Middle River at Woodward Island 7 -582 6,680 8,090 -82%
Grant Line Canal 8 -54 3,520 4,050 -95%
Victoria Canal 9 383 4,630 2,500 -84%
Delta Cross Channel 10 0 243 233 -100%

I Georgiana Slough 11 1,360 3,740 989 -39%
Sutter/Steamboat SI. Diversion 12 936 4,050 3,830 -50%
Miner Slough 13 539 3,860 3,730. -52%
Sacramento River at Rio Vista 14 2,970 90,300 88,400 -52%

I Mokelumne River, North Fork 15 13. 4,620 5,000 -100%
Mokelumne River, South Fork 16 -26 5,000 4,820 -97%
Low Inflow/Low Pumping
Condition

I S.J. River at Fourteen Mile Slough 1 131 5,760 6,180 32%
San Joaquin River at Antioch 2 1,220 148,0~0 152,000 28%
Old River at Mossdal~ 3 830 1,540 528 -4%
Old River at Fabian Tract 4 31 917 910 -3%

i Old River at Woodward Island 5 -686 9,070 11,600 -30%
Old River at Franks T~ct 6 27 4,080 3,910
Middle River at Woodward Island 7 -632 6,490 8,380 -25%
Grant Line Canal 8 443 3,670 3,910 - 16%
Victoria Canal 9 277 4,630 2,430 -35%I Delta Cross Channel 10 2,470 6,590 1,840 -8%
G-eorgiana Slough 11 1,640 3,250 493 0%
Sutter/Stcamboat SI. Diversion 12 1,030 4,590 4,330 -9%
Miner Slough 13 590 4,050 3,870 -10%I Sacramento River at Rio Vista 14 2,530 86,900 87,400 -13%
Mokelumne River, North Fork 15 1,040 4,070 2,370 -50%
Mokelumne River, South Fork 16 309 4,950 4,590 4%
*Represents the percent difference between the everage value of the alternative and the average value of the NoI Action Alternative.
Note: A negative flow or velocity indlcate~ landward direction.

I Table 6.1.2-1. Average, Maximum, and Percent Change in Delta Channel Flows, Compared to No
Action, at Selected Stations for Three Inflow/Pumping Conditions (page 3 of 3)
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consistent with the DWRDSM1 results and areSacramento River at Hood is diverted to
not presented in this document.) Steamboat and SuRer sloughs, and 15% travels

down Georgiana Slough. The remainder continues
The high inflow simulation, shown in Figuredown the Sacramento River toward the Bay.
6.1.2-1 for selected points in the Delta, depicts an
extreme flood event based on monthly simulatedIn the south Delta, about 60% of the San Joaquin
inflow hydrology for March 1993. Average River inflow at Vemalis is diverted to Old River
flows, velocities, and Stages are shown on Figurenear Mossdale and 40% remains in the San Joaquin
6.1.2-1. For each location shown on Figure 6.1.2- River channel and flows past Stockton. Of the flow
1, Table 6.1.2-1 presents corrsponding flow data diverted to Old River, approximately 5% travels
for high inflow conditions for No Action anddown Middle River toward the Bay, 75% is carried
other alternatives. Table 6.1.2-1 also showsby the Grant Line Canal, and 20% is carried by Old
corresponding data for low inflow/high pumpingRiver toward the pumping plants.
and low inflow/low pumping conditions for each
location for each alternative configuration. In theWater from the central Delta flows out through the
table, negative flows indicate that the direction ofSan Joaquin River and through Franks Tract and
flow is landward. The ranges of flows areconnecting channels (False River and Dutch
expressed as maximum seaward and maximumSlough). Central Delta water includes inflows from
landward flows. Landward flows occur as a result the San Joaquin River and east-side streams, as well
of tidal inflows from the Bay. When tidal inflowsas Sacramento River flow diverted through
exceed downstream flows, the net flow isGeorgianaSlough. FalseRivercarriesabout35%of
landward. This occurs frequently near the Baythe central Delta outflow, and Dutch Slough carries
and less frequently further upstream in the Delta.about 5%. About 60% of the total central Delta

outflow remains in the main channel of the San
During periods of high tributary inflow, the DeltaJoaquin River. ’
Cross Channel is closed for Delta flood
protection. During these periods, higher flows areLow Inflow/High Pumping Conditions. For .low
observed in 10cations along the Sacramento Riverinflow/high pumping conditions, approximately 20%
and in the north Delta, while flows in the southof the inflow from the Sacramento River at Hood is
.Delta are generally lower. Average simulateddiverted to Steamboat and SuRer sloughs, 30% is
flow rates shown in Table 6.1.2-1 range from 0 to diver~ed to the Delta Cross Channel, and 20% travels
185,000 efs for high inflow conditions, 30 to down Georgiana Slough. The remainder continues
6,200 cfs in low inflow/high pumping conditionsdown the Sacramento River toward the Bay.
and 30 to 2,900 efs for low inflow/low pumping
conditions. In the south Delta, the San Joaquin River

experiences reverse flows. Of the flow in Old River
Flow velocities in the Delta corresponding toat Mossdale, approximately 85% is carried by the
these flows are generally well below the nominalGrant Line Canal and 10% is carried by Old River
scour velocity of approximately 3 feet per secondtoward the pumping plants. Water in Victoria Canal,
(fps), except at a few locations in high inflowOld River north of Victoria Island, and MiddleRiver
conditions. These locations include the Oldtravels south toward the state/federal project export
River at Mossdale, Grant Line Canal, the ’locations at the Banks and Traey pumping plants.
diversion to SuRer and Steamboat sloughs, and the
Sacramento River at Rio Vista.    SinceWater in the eentral Delta tends to flow south toward
DWRDSM1 provides only cross-sectionally the pumping plants when they are operating. Central
averaged velocity, these results should beDelta water enters Old and Middle dyer channels at
considered as indices for comparative purposes,their mouths and flows through Turner, Empire, and.

Columbia cuts, which connect the upper San Joaquin
High Inflow Conditions. For high inflow conditions, River with Middle River. Central Delta water
approximately 40% of the inflow from the includes inflows .from the San Joaquin River and
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east-side streams, as well as Sacramento River flowincreases of in-stream flows are largest in reaches
diverted through the Delta Cross Channel andbelow major dams, such as Shasta and Oroville.
Georgiana Slough. False River, Dutch Slough, andAlso, both Delta inflow and outflow would increase
the San Joaquin River carry water west from theto meet CVPIA AFRP requirements.
central Delta into the west Delta.

Delta salinity would probably not change much
low Inflow/Low Pumping Conditions. For low under the No Action Alternative compared to
inflow/lowpumpingconditions, approximately 20% existing conditions either, although this was not
of the inflow from the Sacramento River at Hood isconfirrned by Delta modeling. Under the No Action
diverted to Steamboat and SuRer sloughs, 35% isAlternative, modeling studies indicate thataverage
diverted to the Delta Cross Channel, and 25% travelssalinity in the Delta varies widely depending on the
down Georgiana Slough. The remainder continueslocation and the time of year. For example,
down the Sacramento River toward the Bay. expressed as electrical conductivity (EC), it ranges

from a high of nearly 2,500 ~s/cm in late fall and
In the south Delta, about 80% of the San Joaquinearly winter to generally less than 500 bts/cm
River inflow at Vernalis is diverted to Old River between February and May at Emmaton and Jersey
near Mossdale, and 20% remains in the San JoaquinPoint in the west Delta. It ranges between about 300
River channel and flows past Stockton. Of the flowand just over 1,000/~s/em at Rock Slough on the Old
diverted to Old River, approximately 5% travels River. It ranges between about 400 and 800/.zs/cm
down Middle River toward the Bay, while 60% is in the south Delta.
carried by the Grant Line Canal and 5% is carded by
Old River toward the pumping plants. Water inUnder the No Action Alternative, Delta modeling
Victoria Canal, Old River north of Victoria Island, results indicate that the average X2 position over the
and Middle River travels south toward the SWP- 16-year period would range from a maximum
CVP Project export locations at the Banks andseaward position of about 70 km (which is about 10
Tracy pumping plants, km west of Collinsville and within Suisun Bay) in

May to a maximum landward position in September
Water in thecentral Delta tends to flow westwardof about 85 km (which is 5 km east of Collinsville

the west Delta, toward the Central and just inside the Delta).X2 isthrough Bay. position a

Delta water enters the Old and Middle Riverregulatory standard, so system operations would be
channels at their mouths and flows through Turner,modified, as needed, to ensure that the standard is
Empire, and Columbia cuts, which connect the uppermet.
San Joaquin River with Middle River. Central Delta
water includes inflows from the San Joaquin RiverNo substantial changes in flows are expected in the
and east-side streams, as well as Sacramento RiverSan Joaquin River relative to existing conditions as
flow diverted through the Delta Cross Channel anda result of the No Action Alternative; however,
GeorgianaSlough. False River, Dutch Slough, andriverine hydraulics outside the SWP and CVP
the San Joaquin River carry water west toward theservice areas are not expected to be directlyaffected
Bay. by any CALFED alternatives. Changes in stream

flows in these service areas would be the result of
The average modeled QWEST flow for the 16-yearlocal interageney operations and were not evaluated
inflow hydrology from 1975 to 1991 was negativeby CALFED and are not further discussed in this
(eastward) during the months June through January,report..
as would be expected under existing conditions.
QWEST was positive, in ~he range of 3,000 to 9,000 6.1.2.4 Comparison of Program Altematives
cfs during the period from February to May.’ to No Action Alternative

to meet Changes to hydraulic flow conditions r~sulting fromlleededAdditionalreservoir rele~ses the
higher demand results in slightly higher flows in the storage and conveyance Program element will
Sacramento River Region streams. The %agevary by alternative. Changes resulting from other
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Program elements such as ecosystem restoration willis available. All Delta standards would continue to
be less sensitive to the alternative selected,be met.
Therefore, the discussions of the effects of storage
and conveyance are grouped by Program alternativeAlternative 2. Alternative 2 would alter flows in the
and each of the other Program elements are notnorth, central, and south Delta regions (Table 6.1.2-
grouped by alternative. In those cases where no2). In-Deltamodiflcations and increased north Delta
environmental impacts have been associated with ainflows would reduce reverse flows in the central
program element within a regions, the programDelta. A strong through-Delta flow pattern toward
element is not discussed, the export pumps would continue to exist because of

(increased) south Delta pumping and increase cross
Delta R~ion Delta flow. However, mostly beneficial impacts

would occur due to extra freshwater inflows from
Storage and Conveyance the Sacramento River.

Alternative 1. Alternative 1 causes small to negligible Configurations 2A and 2B include south Delta flow
changes in hydrodynamic parameters in the Delta’and stage control measures, which would eliminate
Region. . net upstream flows in a portion of the San Joaquin

River and, at times, reduce.the draw of water out of
Table 6.1.2-2 summarizes the changes inthe San Joaquin River channel at the head of Old
hydrodynamic and hydraulic variables associatedRiver. The purpose of these features is to improve
with all Programmatic alternatives for low Deltaflow conditions favored by migratory fish species.
inflow conditions with high south of Delta exports.These effects would vary with the operation of the
The low inflow/high (export) pumping condition isflow and fishcontrol structures.
typical of the combination of conditions with the
greatest potential for adverse effects. As shown inConfiguration 2D would improve circulation and
Table 6.1.2-2, Alternative 1 causes negligiblereduce reverse flows in the Delta with a Mokelumne
adverse impacts in the north Delta region, small .toRiver Floodway and East Delta improvements, All
negligible adverse impacts in the central Deltaconfigurations except 2E include a 10,000 efs intake
region, and negligible and beneficial impacts in theon the Sacramento River at Hood that diverts water
south Delta with regard to flow and mass fate. to the East Delta. Configuration 2E is similar to 2D

except that it would include a Tyler Island weir
In the south Delta Region, flow circulation patternsstructure in place of a new Hood intake. Like
would be improved as a result of the south DeltaConfiguration 2D, 2E would also reduce reverse
improvements in Configuration 1C. The south Deltaflows in the Delta.
improvements would, at times, not allow San
Joaquin River water to flow directly to the export Alternative 2 would cause a small reduction in net
pumps via Old River; therefore, .upstream flows .inDelta outflow (Table 6.1.2-2). Alternative 2 reduces
the San Joaquin River between Prisoners Point andnet Delta outflow during the fall and early winter a
the head of Old River could be virtually eliminated,small %age ofthe ~ime. The increase in exports and
However, Delta channel flows toward the exportcorresponding changes in net Delta outflow occur
pumps in lower Old River and Middle River could whe.n .surplus water is available in excess of the
increase, defined flow requirements. All Delta standards

would be met by this alternative.
Configuration 1C would, at times, reduce net Delta
outflow and would probably increase reverse flowsAlternative 3. Configurations 3A and 3B use a
in the central and south Delta a small %age of thecombination of through-Delta conveyance and a
time. The increase in exports and the corresponding5,000 cfs isolated facility to move water from the
changes in net and central Delta outflow wouldSacramento River in the north Delta to the pumping
ocour mostly during the fail, when unallocated waterplants in the south Delta. The hydrodynamic effects

on the Delta of Configurations 3A and 3B will be
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I                                                       Alternative 1

Category
1A and 1B                      1C

I          Flow, Velocity, and Stage 1. N~ substantial effects        ¯ Reduces reverse flows in San

Joaquin River between

I Vemalis and Disappointment
Slough

¯ Changes in stage and velocity
in areas near flow control

I structures

i Mass Fate ¯ No substantial effects ¯ No substantial effects

Net Delta Outflow ¯ No substantial effects ¯ Decreases outflow in late
summer, fall, and winter about

I 25% of the time. No change in
spring and summer.

¯ Increases the frequency of

i flbws in the 4,000 to 6,500 efs
range. No change in the 3,000
to 4,000 efs range.

I Central Della. Outflow ¯ No substantial effects ¯ No change in the frequency of
reverse flows. However,
increases magnitude of reverse

i flows and decreases
magnitude of downstream
flows.

I X2 Position ¯ No substantial effects ¯ Moves the average seaward
location 1 to 5 kilometers
upstream in late summer and ¯

i fall about 25% of the time.

Salinity ¯ No substantial effects ¯ No change at Jersey Point and
Emmaton.

i ¯ Increases salinity at Rock
Slough in the spring about
75% of the time.

i ¯ Increases salinity at Clifton
Court Forebay throughout the
year about 50% of the time.

I Table 6.1.2-2. Summary of Changes in Delta Hydrodynamic Variables Based on DWRDSM1 and
DWRSIM Model Simulations (page 1 of 5)

I
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Alternative 2                                           I
Category

2A                                   2B

Flow, Velocity, and ¯ Similar to 2B ¯ Improves circulation of flows 1
¯ Stage ¯ Reduces reverse flows in San Joaquin River

¯ Increases flows in Mokelumne River and Old ¯
River near Woodward Island |

¯ Changes in stage and velocity in areas near flow
control slructures

Mass Fate ¯ Similar to 2B with reduced ¯ For lower flow conditions, no significant effects
mass reaching exports except at low pumping conditions where more ¯

mass injected at Vemalis becomes trapped on 1
Delta islandg and less reaches the exports.

¯ For higher flow conditions, substantially more
massinjectedin north Delta remained in the Delta 1
after 60 days. 1

Net Delta Outflow ¯ Decreases outflow in late ¯ Similar to 1C I
summer and fall about 25% of
the time. No change in spring ,
and summer.

I¯ Increases the frequency of
flows in the 4,000 cfs to 6,500
cfs range. No change in the
3,000 to 4,000 efs range.

Central Del~a ¯ Similar to 2B ¯ Substantially reduces the frequency and magnitude
Outflow of reverse flows. ¯

¯ Reverse flows remain in July and August about
25% of the time.

X2 Position ¯ Moves the average seaward ¯ Similar to 1C Ilocation 1 to 3 kilometers
upslream in late summer and
fall about 25% of the time.

1
Salinity ¯ Similar to 2B ¯ Substantially reduces salinity at Jersey Point

throughout the year. ¯
¯ Increases salinity at Emmaton in the summer and 1

fall about 75% of the time.
¯ Small increase in Rock Slough in spring salinity 1

but large decreases during summer and fall when 1
salinities are typically higher.

¯ Substantial improvements in CCFB salinity under
most circumstances when salinities are high.

I

Table 6.1.2-2. Summary of Changes in Delta Hydrodynamic Variables Based on DWRDSM1 and
DWRSIM Modal Simulations (page 2 of 5)

I
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I                                                        Alternative 2

Category
2D                                        2E

I Flow, ¯ Improves circulation of flows ¯ No substantial effects
Velocity, ¯ Reduces reverse flows in San Joaquin River

I and Stage ¯ Increases flows in Mokelurnne River
¯ More flow carried by Old River due to channel

improvements
¯ Decreased velocity and increased minimum stage ini channels with setback levees
¯ Changes in stage and velocity in areas near flow

control structures

i Mass Fate ¯ For lower flow conditions, mass injected at ¯ For lower flow conditions, mass injected
Freeport and Terminous remains in the Delta at Freeport and Terminous remains in the
longer before reaching the endpoints Delta longer before reaching theI higher conditi.ons, substantially more endpointsFor flow
mass injected in north remained in Delta after 60 ¯ For higher flow conditions, no
days substantial effects

Net Delta ¯ Decreases outflow in late summer, fall and winter̄  Similar to 2B
Outflow about 25% of the time. No change in spring andI summer:

¯ Increases the frequency of flows in the 4,000 efs to
6,500 cfs range. No change in the 3,000 to 4,000
cfs range.

Central .. ¯ Substantially reduces the frequency and magnitude¯ Substantially reduces the frequency and ’
Delta of reverse flows, magnitude of reverse flows.

I Outflow ¯ Reverse flows remain in July and August about ¯ Reverse flows remain in July and
25% ofthe time.                             August only about 10% ofthe time.

I X2 Position ¯ Moves the average seaward location 1 to 3 ¯ Similar to 2B
kilometers upstream in late summer and fall about
25% of the time.

I         Salinity      ¯ Substantially reduces salinity at Jersey Point       ¯ Substantially reduces salinity at Jersey
throughout the year.                          Point throughout the. year.

i ¯ Increases salinity at Emmaton in the summer and̄ Increases salinity at Emmaton in the
fall about 75% of the time. summer about 75% of the time. ¯

¯ Increases salinity at Rock Slough similar to 2B. ¯ Small increase in Rock Slough in spring ’
¯ Increases salinity at Clifton Court Forebay similar salinity but large decreases during

I to 2B. summer and fall when salinities are
typically higher.

¯ Increases salinity at Clifton Court

I Forebay similar to 2B.

Table 6.1.2-1. Summary of Changes in Delta ttydrodynamie Variables Based on DWRDSM1 and

I DWRSIM Model Simulations (page 3 of 5)
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Alternative 3                                           i
Category

3A                      3B

Flow, Velocity, and * Similar to 3E but flows through ¯ Similar to 3E but flows through Delta l
Stage Delta reduced to a lesser degree reduced to a lesser degree

.Mass Fate
¯ Similar to 3E ¯ Similarto 3E I

Net Delta Outflow ¯ Decreases outflow in late summer¯ Decreases outflow in the late summer, fall,
and fall about 25% of the time. and winter about 25% of the time. ¯

~ Decreases outflow in the spring Decreases outflow in the spring about
about 25% of the time (April and 25% of the time. No change in July and
May). No change in July and August. ¯
August. ¯ Increases number of months with flows in I¯ Increases the frequency of flows the 4,000 cfs to 5,000 cfs range.
in the 4,000 cfs to 6,500 efs range. Negligible change in the 3,000 to 4,000
Negligible change in the 3,000 to cfs range.
4,000 cfs range.

Central Delta ¯ Similar to 3E ¯ Similar to 3E
Outflow

I
X2 Position ¯ Moves the average seaward ¯ Moves the average seaward location lto 7

location 1 to 4 kilometers kilometers upslream in late summer and ¯
upstream in late summer and fall fall about 40% of the time. Moves the 1
about 25% of the time. Moves the average landward location i to 5
average landward location 1 to 3 kilometers upslream in winter and spring
kilometers upslream in winter and about 40% of the time.

". spring.

Salinity ¯ Similar to 3E ¯ Similar to 3E 1

Table 6.1.2-2. Summary of Changes in Delta Hydrodynamic Variables Based on DWRDSM1 and
DWRSIM Model Simulations (page 4 of 5) ¯

i
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Alternative 3
Category

i 3E 3H 3I

Flow,~ ¯ Less flow down Sacramento River at ¯ Similar to 2E with ¯ Similar to 2C with
Velocity, Rio Vista and through Delta toward reduced flows through reduced flows
and Stage pumps ¯ Delta through Delta

¯ Reduces reverse flows in San Joaquin
River

i ¯ Decreased velocity in channels with
Setback levees

¯ Changes in stage and velocity in areas
near flow control structures

I Mass Fate ¯ Reduces mass reaching exports from¯ Similar to 2E except ¯ Similar to 2C
all locations except Freeport             isolated facility reduces except isolated

i ¯ For low flow conditions, increases mass reaching exports facility reduces
travel time through Delta for mass from all locatiom except mass reaching
injected in south and central Delta Freeport exports from all

locations except

i Freeport

Net Delta ¯ Similar to 3B " ¯ Similar to 2D ¯ Similar to 3BI Outflow

Central ¯ Reverse flows are not observed. ¯ Similar to 3E ¯ unknown
Delta
Outflow

X2 Position ¯ Similar to 3B ¯ Similar to 2D ¯ Similar to 3B

Salinity ¯ Increases salinity at Jersey Point in thē Similar to ¯ unknown.3E
winter and spring about 50% of the
time. Reduces salinity at Jersey Point
during the remaining times of year.

¯ Substantially increases salinity at
Emmaton throughout the year about
50% of the time, more so in summer
and fall.

¯ Substantially increases salinity at
Rock Slough throughout the year.
Rock Slough salinities increase in
winter and spring about 90% of the
time.

¯ Substantially reduces salinity at
Clifton Court Forebay.

Table 6.1.2-2. Summary of Changes in Delta Hydrodynamic Variables Based on DWRDSM1 and
DWRSlM Model Simulations (page 5 of 5)
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similartotheeffectsofConflguration3E, excepttheOperation of an isolated facility could reduce
flows through the Delta will be reduced to a lesserSacramento River flows downstream of the diversion
degree than for Conflguration 3E. This isduetotheand cause an increase in salinity at Emmaton
fact that the isolated facility for Configurations 3Athroughout the year. The isolated facility also results
and 3B has a smaller capacity than the isolatedin substantially reduced cross-Delta freshwater flows
facility for Configuration 3E. Configuration 3Eand could cause an increase in salinity in the south
introduces additional flexibility compared toDelta at many times during the year.
Configuration 3B by providing an alternative Delta
intake. The intake capacity is 15,000 cfs, instead ofAlternative 3 would frequently reduce net Delta
only 5,000 efs in Configurations 3A and 3B. outflow during the fall, winter, and spring. The
Configuration 3B includes an in-Delta storageincrease in exports and corresponding changes in net
facility, as well as north and south of Delta storage.Delta outflow occur when surplus water is available

in excess of the defined flow requirements. Unlike
Configuration 3H is similar to Configuration 2E,the other alternatives, Alternative 3 allows increased
except that it has an east Delta isolated facility. Theexports and reduces net Delta outflo~v during the
hydrodynamic effects of Configuration 3H will b.espring.
similar to the effects of Configuration 2E, except that
the isolated facility increases the flexibility of theConfiguration 3E was used as the basis of the
system by providing an alternative intake diversionmodeling simulation;as shown in Table 6.1.2-2, for
point. When flow is diverted to the isolated facility, low inflow, high pumping conditions. For
inflows to the Delta would be reduced. Configuration 3E, the isolated facility will allow

flexibility in the system by providing.an alternative
Configuration 3I is similar to Configuration 3E,intake diversion point.
except that it further increases pumping flexibility by
including three new in-Delta diversion locations.Channel geometry under Configuration 3I is the
Thenew intakes allow pumping to occur where same as under the No Action Alternative; therefore,
water quality is highest and at locations where fishhydrodynamic effects in the north Delta should be
entrainment Would be least. The new diversionminor. Elsewhere, hydrodynamic effects are likely
facilities include a 15,000-efs screened intake in theto be localized in the areas of the export pump
western Delta to divert water to an in-Delta storageintakes. Operation of the intakes (timing and rate)
facility, a 15,000-efs unscreened intake on the Sanwould depend on both hydrologic conditions and
Joaquin River at the north end of Lower Robertstiming of fish migration. Pumping can be more
Island, and a 5,000-efs unscreened intake on the Sandistributed, rather than concentrated in one part of
Joaquin River near the south end of Upper Robertsthe Delta, which could help to reduce adverse effects
Island. on salinity. Effects on net Delta outflow and X2

. position would be similar to Configuration 3E.
In general, for altemative3E, due to greatly reduced
pumping from the Delta at the Banks and TracyEcosystem Restoration. Average monthly Delta
pumping plants there would be a substantial decreaseoutflow is estimated to be less than the Ecosystem
in through-Delta flow from the Sacramento River toRestoration Program 10-day flow target of 20,000
the south Delta, resulting in a circulation patternefs for Apdl in about 60% ofwateryears. For May,
more like the. pre-development circulation pattern.Delta outflow is less than the Ecosystem Restoration
This is generally considered beneficial toProgram l0-dayflowtargetinnearly70%ofwater
anadromous fish (seeChapter 7). Simulation studiesyears. In April in about 15% of water years (about
show that if a tracer is released into the Delta itthe %age of critical years), average monthly Delta
would remain in Delta channels longer underoutflow is less than 9,000 cfs. In May in about 15%
Alternative 3 than under the No Action Alternative. of water years, it is less than 6,000 efs. Tributary
In the central Delta, the isolated facility .wouldflows to the Delta would need to be increased in
reduce the frequency of reverse flows, about 45 to 55% of water years (relative to no action

conditions) during late April and early May during.

CALFED Bay-Delta Program Draft Programmatic EIS/EIR                                 6.1 SURFACE WATER RESOURCES
6.1-48

C--005272
C-005272



!
dry years, in order to meet the Ecosystemv~idening and deepening, and bank stabilization
Restoration Program targets, could result in increased channel capacity. Ch.annel ’

i widening would result in reduced stream velocities
Similarly, under the No Action Alternative, Deltaand the potential for more sediment deposition.
outflow in March would be less than the EcosystemLevee system integrity focuses on levee
Restoration Program dry year flow target of 20,000 improvements and modifications within the Delta.
cfs in nearly 40% of the water It would be Therefore; adverse impacts on channel hydraulicsyears.
less than the "below normal" year flow target ofoutside the Delta are expected to be minor.
30,000 efs in a little more than 50% of water years. .

I The base Delta outflow in the lowest 15% of water Water Use ESeieney. Water use efficiency could
years (about the %age of critical years) is estimatedaffect Delta hydrodynamics by changing the timing

¯ to be about 11,000 cfs. and reducing the amount of water diverted for

I agricultural, municipal, industrial, and ecosystem
Table 6.1.2-3 shows estimated total Delta inflowspurposes (see Chapter 2 for anticipated levels of
that would be needed in order to meet 30-daywater savings),

I Ecosystem Restoration Program Delta outflow
targets, assuming that diversions remain the same asBay Region
under the No Action Alternative. The estimates of

I additional Delta outflow required to meet EcosystemStorage and Conveyance. CALFED Program actions
Restoration Program requirements are based on theare not expected to result in measurable changes in
frequency distribution fbr Delta outflow. TheBay hydraulic variables fortwo reasons: the effect of
estimates of Ecosystem Restoration Sacramentonet Delta outflow on Bay hydrodynamics would be

I tributary flows are based on comparison of thesmall in comparison to tidal influences, and only
Ecosystem Restoration Program May flow target tosmall changes were predicted in the position of X2.
the frequency distributions for the Sacramento RiverI at The estimate of Delta inflow due to Sacramento River and San Joaquin River RegionsFreeport.
additional Ec. osyste .m Restoration Program flows on
tributaries of the San Joaquin River was made byStorage and Conveyance

I subtracting total Ecosystem Restoration Program
flow targets from San Joaquin River flows atAlternative 1. Short-and long-term river hydraulic
Vernalis based on the frequency distribution ofimpacts in both the Sacramento River Region and in

I flows. Probabilities of water year types used tothe San Joaquin River Region are expected to be
estimate flows under the No Action Alternative arenegligible. Alternative 1 does not appear to cause
based on historical frequencies, as follows: criticalany adverse flood or navigational impacts in either

I (16% of historical water years), dry (15%), below region.
normal (17%), above normal (13%), and wet (39%).

Stream flows would be increased slightly when

I The last column in Table 6.1.2-3 shows thewater is released from storage to meet additional
estimated increase of Sacramento River flow atdemand, including additional urban and agricultural
Freeport that would be needed to meet thedemand and additional ecological flows. The

i Ecosystem Restoration tirogram Delta outflowcapacity to increase Delta exports from the south
targets if exports are not reduced. The results suggestDelta is limited in part by conveyance capacity in the
that the Ecosystem Restoration Program deltasouth Delta and storage capacity south of the Delta.
outflow targets could have a substantial effect onDWRSIM operations model simulations ofI flows and/or 1A and 1B show little instream on exports. Configurations very change

exports and very little change in Sacramento River
levee System Integri~. Channel geometry may beflows compared to the No Action Alternative.

I altered by creating setback levees, dredging channels
for levee construction material, or increasing the
height of levees. Increased levee height, channel

!
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!
Water Year Delta Delta Inflow from Inflow from ERP ERP Delta Shortage as %age of !

Type Outflow Outflow ERP Tributary Tributary Flows (S JR)Outflow Sacramento River Base
(No Action) Targeta) Flows . San Joaquin River Shortage Flow (No Action)

(Sacramento Region
IRiver Region)

Dry (April) !9,000-11,00020,000 0 1,000-2,000 5,000-9,000 50-70%
Dry (May) 6,000-8,000 20,000 1,000-4,000 1,000-2,000 4,000- 44-100% ¯

11,000 1
Below 11,000- 30,000 0 5,000-6,000 8,000- 60-75%

Normal 16,000 14,000
(April)

IBelow 8,000-11,00030,000 0-I,000 5,000-6,000 12,000- 110-120%
Normal 17,000
(May)
Above 16,000- 40,000 0 4,000-5,000 ,15,000- 80-85% ¯
Normal 20,000 20,000
(April)
Above 11,000- 40,000 0 4,000-5,000 20,000- 110-125% ¯
Normal 15,000 25,000 1(May)

NOTES:
~ 30-day flow target. ¯
210-day pulse flow target |
Table 6.1.2-3 Estimated Stream Flows to Meet April/May ERP Delta Outflow Targets (¢fs)

I
The addition of north of Delta storage undergravels used by anadromous fi~h for spawning, it can
Configuration1C would cause slight increases in have an adverse effecton fish population~ This topic []
Sacramento . .River flows when water is released fromis discussed further in Chapter 7. The magnitude 1

storage, and slight reductions in flow when water isand frequency of decreased flows are not expected to
diverted to storage. Timing and size of the increasedbe large enough to significantly change the sediment ~
releases and diversion depend on a complex set ofdeposition pattern relative tothe conditions under the
decision criteria built into the operations model.No Action Alternative.
Over the long term the effect of Configuration 1C ~
can be seen as an increase or decrease in theEach region contains a number of potential surface
tiequency of flows exceeding any given value. Lowstorage sites that may be further investigated at the
flows would tend to increase, and high flows wouldproject specific level as candidates for implementing []
tend to decrease. But the amount of change as athe storage components of the alternatives. While ’̄
%age of the flows under the No Action Alternative detailed impact analysis is not possible until specific
would be small, sites are identified, general types of impacts may be ¯

identified at the program level. 1
Diversions to new storage would occur when
unallocated flows are available, whichtendsto occurIn general, construction of off-stream, storage I~
during .periods of higher runoff, facilities would not interfere with drainage on local 1

stream, due to the intermittent nature of channels the
Stream flows in the Sacramento River or otherstreams in the vicinity of the potential storage ,.
streams ,may decrease below the point at whichfacility sites and because any runoff that does occur Iwater is diverted to storage. If stream velocity iswould be routed through the construction zone.
reduced, some of the sediment load of the stream
may be deposited in the trunk stream channel. ThisInfiltration and underflow from the new storage ~
could result in accumulation of sediment below thefacilities after filling may occur. This could raise
diversion point. When sediment accumulates onwater tables enough to cause groundwater discharge
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to springs or stream channels below the storagethe upper Watersheds, Ecosystem’ Restoration
facilities. These effects are dependent on. site-Program targets for some stream reaches may not be
specific geohydrologic conditions and are not moremet in some years. For the case in which no new
likely in any one region, water is available from willing sellers or from

storage, the Ecosystem Restoration Program flow
Altornativo 2. Alternative 2 causes small changes intargets could represent the lower limit of in-stream

in the and flows and below normal waterriver hydraulics Sacramento River Region during years
negligible changes in fiver hydraulic variables in "(most Ecosystem Restoration Program flow targets
San Joaquin River Region (Tables 6.1.2-4 and 6.1.2-do not apply to critical water years so in-stream
5). Effects of diversions to the new surface storageflows could fall below the Ecosystem Restoration
facilities on stream geomorphology would be similarProgram targets during those years).
to those described for Configuration 1C.

.
Under the No Action Alternative, nearly 50% of.the"

Local effects of storage facilities would be same asaverage flows at Freeport during the month of May
described for Alternative 1. would be below the Ecosystem Restoration Program

flow target of 13,000 cfs. In about 15% of the years
Altemalivo 3. Alternative 3 would cause small(the approximate%ageofcdtiealwateryears)flows
changes in fiver hydraulic variables in theare less than 9,000 cfs. In about 30% of the years,
Sacramento River Region and negligible changes in(the approximate %age of critical and dry years
fiver hydraulic variables in the San Joaquin Rivercombined) flows are less than 12,000 cfs. Based on
Region (Tables 6.1.2-4 and 6.1.2-5). Other theseobservations, implementation of the
hydraulic effects of program actions would be theEcosystem Restoration Program flow target at
same as described for Alternative 1. Freeport would increase flows at Freeport in May

about 35% of the time, with increases as a %age of
Re-operation enhances the value of water bythe No Action Alternative base flow of up to about

the of when it be stored and 45%. The effectschanging timing can wouldo~ctlrprimarilyduring
used later for. benefieial purposes. UnderAltemativeand below normal water years, which represent
3, substantially less water is released upstream of theabout one-third of all water years. The Ecosystem
Delta and exported in July and August, while moreRestoration Program flow targets could result in a
water flows down the Sacramento River and issignificant change in Sacramento River flows for
exported in the fall. North Delta storage reducesthese time periods. The increases would come from
Sacramento River flows during the winter andadditional upstream storage releases.    The
increases flows during the fall to supply thecontributions to the increased flows from the major
increased exports. Re-operation would create atributaries would vary, so that larger %..age increases
similar effect as those described for Alternative 1;could occur on some tributaries.
however, the isolated facility has such a large effect
on Delta hydrodynamics that any potential impactsIn order to meet Ecosystem Restoration Program
from storage and re-operation are renderedtargets for Delta outflow in March, Sacramento
negligible¯ River inflows to the Delta in March would need to

be increased about 25 to 35% of the time, with
Ecosystem Rastoration. It is expected that meeting increases of up to 80% relative to base flows in dry
Ecosystem Restoration Program upstream flowyears. The increase in Sacramento River and
targetswould usually be sufficient to meettributary stream flows due to meeting March
Ecosystem Restoration Program Delta outflowEcosystem Restoration Program flow targets is
targets, so that no additional water would need to betherefore expected to be Significant.
added upstream to meet the Delta outflow targets.
Ecosystem Restoration Program targets need not beThe effects of the Ecosystem Restoration Program
met when inflows to reservoirs are inadequate toon the San Joaquin River Region would primarily
support Ecosystem Restoration Pi, ogram releases,result from pulse flows during late April and early
Therefore, depending upon hydrologic conditions inMay. Ecosystem Restoration Program targets for the

CALFED Bay-Delta Program Draft Programmatic EIS/EIR                                 6.1 SURFACE WATER RESOURC.ES
6.1-51

C--005275
C-005275



FLOW CONDITIONS     EXISTING ALTERNATIVE CONFIGURATIONS
BASED ON 72-YEAR CONDITIONS NO ACTION, 1A, 1B 1C, 2B, 2E            2A 2D 3A 3B, 3E,3H, 31

HYDROLOGIC RECORD
Value Value % Diff" . Value % Diff" Value % Diff" Value % Diff" Value % Diff" Value % Diff"

FEBRUARY                                 ..

Discharge (cfs)
Maximum 9550(] 9510,0! -0.41% 111000 16.68°/, 91700 -3.56% 101000 6.61% 90100 -5.21% 110000 15.83%
Minimum 1100(] 11600 5.73% 11800 1.08~ 11600 -0.31% 10700 -7.89% 10500 -9.75% 10900 -6.04%
Average 38900 38600 -0.74% 37700 -2.43% 38600 SC 38700 0.33% 38600 0.09% 38100 -1.31%

Mean Velocity (fps) ~
Maximum 4.2~ 4.2,~ -0.23% 4.76 12.45% 4,29 1.26% 4.53 7.00% 4.25 0.31% 4.59 8.43%
Minimum 1.2~ 1.33 3.11% 1.39 4.03% 1.38 3.23% 1.32 -1.16% 1.30 -2.26% 1.29 -3.37%
Average 2.59 2.58 -0.41% 2.63 1.96~ 2.67 3.35% 2.67 3.53% 2.67 3.40% 2.56 -0.72%

Top Width (feet)
Maximum 620 62(~ -0.02% 628 1.31°/ 622 0.43% 625 0.89% 622 0.35% 624 0.67%
Minimum 562 563! 0.25% 566 0.52% 566 0.45% 564 0.09% 563 SC 562 -0.28%
Average 59~ 595 -0.03% 598 0.43% 598 0.54% 598 0.56% 598 0.54% 595 -0.06%

Mean Depth (feet)
Maximum 36.8 36.8 -0.16% 38.5 4.68°~ 35.8 -2.69% 37.2 1.12% 35.6 -3.33% :~8.9 5.77% ~
Minimum 16.1 16.5 2.15% 16.3 -1.19% 16.2 -1.71% 15.7 -4.65% 15.6 -5.39% 16.1 -2.35% r,,,,
Average 26.1 26.1 -0.28% 25.5 -2.37% 25.7 -1.44% 25.7 -1.32% 25.7 -1.41% 25,9 -0.50%

SEPTEMBER

Discharge (cfs) ~
Maximum 27500 27500! SC 27400 -0.37% 27500 SC 2750,0 SC 27500 SC 27400 -0.37%
Minimum 761(] 8000 5.08% 8006 SC 8020 0.21% 807( 0.84% 7550 -6.93% 7680 -3.99% ~
Average 12000 1270(~ 6.17% 12800 0.53% 12500 -1.59% 12800 0.40% 12700 -0.26% 12700 -0.40% I

Mean Velocity (fps)
Maximum 2.14 2.14 SC 2.21 3.16% 2.21 3.37% 2.21 ’3.37% 2.21 3.37% 2.14 -0.20% O
Minimum 1.06 1.08! 2.76% 1.12 3.43% 1,12 3.55% 1.13 3.91% 1.08 -0.58% 1.06 -2.22%
Average 1.35 1.40 3.35% 1.45 3.71% 1,43 2.50% 1.4,~ 3.63% 1.45 3.26% 1.40 -0.22%

Top Width (feet)
Maximum 586 58~] SC 589 0.50~ 589 0.52% 589 0.52% 589 0.52% 586 -0.02%
Minimum 553 554 0.23% 556 0.45% 556 0.45% 557 0.48% 555 0.11% 553 -0.18%
Average 564 566 0.27% 569 0.50% 568 0.40% 569 0.49% 568 0.46% 566 -0.02%

Mean Depth (feet)
Maximum 22.9 22.9 SC 22.5 -1.62% 22.6 -1.49% 22.6 -1.49% 22.6 -1.49% 22.9 -0.14%
Minimum 14.0 14.3 1.91% 14.1 -1.64% 14.1 -1.57% 14.1 -1.33% 13.7 -4.31% 14.1 -1.54%
Average 16.7 17.1 2.31% 16.8 -1.39% 16.7 -2.19% 16.8 -1.44% 16.8 -1.68% 17.0 -0.15%

"Percent Difference Compared to Existing Conditions. **Percent Difference Compared to No Action. SC=Small Change (magnitude of difference less than 0.01 percent.
NA=Simulation data not available.

Table 6.1.2-4. Range of Hydraulic Effects of Program Actions, Sacramento River at Freeport



FLOW CONDITIONS     EXISTING ALTERNATIVE CONFIGURATIONS
BASED ON 72-YEAR CONDITIONS NO ACTION, 1A, 1B lC, 2B, 2E 2A 2D 3A 3B, 3E, 3H, 31

HYDROLOGIC RECORD
Value Value % Diff’ Value % Diff" Value % Diff" Value % Diff" Value i % Diff" Value % Diff"

FEBRUARY

Discharge (cfs) ""
Maximum 36500 36500 SC 36500 SC 36500 SC 36500 SC 36500 SC 3650.0 SC
Minimum 11501 972 -15.63% 972 SC 972 SC 972 SC 972 SC 972 SC
Average 6430 0.28% 6410 SC 6430 0.28% 6430 0.28%6430i 6410 6410 SC

Mean Velocity (fps)
Maximum 3.17 3.17 SC 3.17 SC 3.17 SC 3.17 SC 3.17 SC 3.17 SC
Minimum 1.47: 1.42 -3.71% 1.42 SC 1.42 SC 1.42 SC 1.42 SC 1.42 SC
Average 2.16 2.15 -0.06% 2.18 SC 2.16 0.06% 2.15 SC . 2.16 0.06% 2.16 0.06%

Top Width (feet)
Maximum 512 512 SC 512 SC 512 = SC 512 SC 512 SC 512 SC
Minimum 251 247 -1.55% 247 SC 247 SC 247 SC 247 SC 247 SC
Average 294 294 -0.03% 294 SC 294 0.03% 294 SC 294 0.03% 2941 0.03%

Mean Depth (feet)
Maximum 20.8 20.8 SC 20.8 SC 20.8 SC 20.8 ~;C 20.8 SC 20.8 SC
Minimum 3.1~ 2.8 -10.71% 2.8 SC 2.8 SC 2.8 SC 2.8 SC 2.8 SC
Average 9.7 9.7 -0.19% 9.7 SC 9.7 0.19% 9.7 SC 9.7 0.19% 9.7 0.19%

SEPTEMBER

Discharge (cfs)
Maximum 1920 1920 SC 1920 SC 1920 SC 1920 SC 1920 SC 1920 SC
Minimum 11601 1110 -4.23% 1110 SC 1110 SC 1110 SC 1110 SC 1110 SC
Average 1640 1630 -0.99% 1630 SC 1630 SC 1630 SC 1630 SC 1630 SC

Mean Velocity (fps) i
Maximum 1.65! 1.65 SC 1.68 SC 1.65 SC 1.65 SC 1:65 SC 1.65 SC
Minimum 1.47 1.46 -0.96% 1.46 SC 1.46 SC 1.46 SC 1.46 SC 1.46 SC
Average 1.59 1.59 -0.22% 1.59 SC 1.59 SC 1.59 SC 1.59 SC 1.5-q SC

Top Width (feet)
Maximum 263 263 SC 263 SC 263 SC 263 SC 263 SC 263 SC
Minimum 251 250 -0.40% 250 SC 250 SC 250 SC 250 SC 250 SC
Average 259 259 -0.09% 259 SC 259 SC 259 SC 259 SC 259 SC

Mean Depth (feet)
Maximum 4.3 4.3 SC 4.3 SC 4.3 SC 4.3 SC 4.3 SC 4.3 SC
Minimum 3.1 3.0 -2.84% 3.0 SC 3.0 SC 3,0 SC 3.0 SC 3.0 SC
Average 3.9 3.9 -0.66% 3.9 SC 3.9 SC 3.9 SC 3.9 SC 3.9 SC

.
"Percent Difference Compared to Existing Conditions. "*Percent Difference Compared to No Action. SC=Small Change (magnitude of difference less than 0.01 percent.
NA=Simulation data not available.

Table 6.k.2.5. Range of Hydraulic Effects of Program Actions, San Joaquin River at Vernalis



I
1

main tributaries of the San Joaquin Rivertotal aboutthe forested areas. Maintained or reforested tree 1
4,000 efs in dry years (about 15% of water years), stands would increase evapotranspiration,
about 9,000 efs in below-normal and above-normalinterception, and infiltration of precipitation, all of
water years (about 30% of water years), and aboutwhich reduce runoff. In areas where snowmelt plays ¯
13,000 cfs in wet years (about 40% of water years), an important role in the flow regime, reducing the ll

The lowest 15% of average monthly flows in the Saneffects of timbe.r harvesting would increase shading
Joaquin River at Vemalis (corresponding to thewhich tends to reduce direct evaporation of snow ¯
%age of critical years when Ecosystem Restorationpacks and maintains the snow packs longer. Range
Program targets do not apply) are estimated to beimprovement activities could increase vegetation
less than about 2,200 cfs in April and May under thecover and reestablish riparian habitat, both of which 1
No Action Alternative. Flows increase to about would tend to reduce runoff velocities and increase
4,000 efs in above-normal water years, and nearlywater retention in watersheds.
90% of the monthly average wet year flows are less ¯
than about 13,000 cfs. Based on these observations,Erosion control efforts could result in reductions in
Ecosystem Restoration Program pulse flows wouldrunoff and sediment input to tributaries and
be more than double the average monthly flows inreservoirs. Because many erosion control efforts are 1
the Sar~ Joaquin River at Vemalis during dry, belowexpected to be local and small-scale, this would
normal, and above normal years and would beslightly reduce peak flows but would not
substantially larger than averagemonthly flowssubstantially alter timing of those flows. Large- 1
during most wet years, scale watershed improvements, such as revegetation |

of large tracts in steep watersheds, would result in
Water Oualil~. Improved water quality would not more substantial beneficial impacts. During
directly affect channel hydraulics or hydrodynamics,construction of erosion control projects, short-term 1
although it might lead to small changes in streamadverse impacts could be local, ly significant but
flows where timed releases are made to dilutewould not significantly affect basin areas.

ll
constituent loadings. Implementation of standard erosion control 1

-. techniques during construction would further reduce
Coordinated Watershed Management. Coordinated these effects.
Watershed Management could have a variety of 1
impacts on channel hydraulics. Changes in flow inStream restoration projects, such as removal of logs ¯
trunk streams downstream of most watershedand debris from stream channels to promote fish
improvement projects would genera[~ly be less thanmigration, could result in increased flowvelocities 1
significant. The effects would be moderated byand erosion as the stream gradient is reestablished to
operation of major reservoirs that .are present ona new equilibrium. The impacts would decrease
most large tributaries between the upper watershedwith time and distance downstream and would 1
and the valley floor, generally be negligible in basin areas. Mitigation 1

measures could include placement of engineered
The various possible watershed projects could alterflow control structures, revegetation of stream ¯
flow regimes both in the upper watersheds andchannels and banks, or widening and/or lengthening |
downstream. Depending on the size and scale of thechannels.
projects, effects could range from very limited
changes in flows in nearby Stream reaches, to large-Water Use Efficiency. Water use efficiency could 1scale changes in flow regimes. Vegetation andaffectfiverinehydraulicsbypotentiallyehangingthe
habitat restoration projects might increase retentiontiming and reducing the amount of water diverted for
of surface water in the watershed, resulting inagricultural, municipal, industrial, and ecosystem I
reduced extremes in runoff(reduced peak flows andpurposes (see Chapter 2 for anticipated levels of 1

increased base flows in streams), water savings). Reductions in agricultural demands
could result in fewer and/or smaller diversions and 1

Improvements in timber harvesting practices couldcould result in redistribution of reservoir releases.
substantially reducepeakflowsandtotalrunofffromIncreased conservation and water recycling in the
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I urban sector could reduce or eliminate the need for Potentially Significant Unavoidable
increased diversions as populations increase and

6.1.2.7 Impacts

demand grows. Beneficial impacts to stream flowsI could occur as a result changes. Discussion of significant impacts resulting fromof these
changes in flow-related variables is presented in the

Water Transfers. Water transfers can increasesections describing affected resources elsewhere in
streamflows by increasing the amount of waterthisreport.
transferred through stream channels. The timing and
magnitude of the changes in flows would be6.1.3 £nvironment lI constrained by conveyance capacity, such as the Consequences: Watercapacity of the SWP and CVP pumps and canals
south of the Delta and by system operating roles. Quality

I       6.1.2.5 Comparison of Program Elements to       6.1.3.1 Assessment Methods

Existing Conditions

I The potential impacts resulting from the
The forecasted flows for the No Action Alternative implementation of CALFED alternatives were
differ from the existing condition flows as a result ofanalyzed using the~Department of Water Resources

i ¯ " forecasted future demands for water. In most cases,operations planning model (DWRSIM) and the
¯ forecasted hydraulic variables for the No ActionBay-Delta hydrodynamic model (DWRDSM1).

Alternative are similar to those for existingDWRDSM1 was used to simulate the effects of the

I conditions, with maximum variations of less than aalternatives on sali~.ity, dissolved organic carbon
few %. Therefore, the conclusions regarding the(DOC), and bromide concentrations in Delta waters.
magnitude of hydrodynamic effects on the Delta

i would be the same if they are compared to existingEach of these three constituents is also useful as a
conditions ascomparedto the No Action surrogateforevaluatingotherwaterqualityeffeetsof
Alternative... alternatives on the Delta. Salinity concentration

often measured as electrical conductivity is largely a

I result of the balance between freshwater inflows6.1.2.6 Mitigation Strategies
from rivers and intrusion of brackish water from San

The potential impacts discussed in this document areFrancisco Bay. Bromide concentration is another

I based model simulations of indicatorofintrusionofBaywaters, as the Bay is theon computer
programmatic alternatives. As the planning processprimary source of bromide in the Delta. DOC levels

progresses, the model simulations will be refined,indicate the extent to which circulation patterns are

I As site-specific alternatives even more able to effectively dilute and remove DOC and otheremerge,
detailed design and analysis information willconstituents that enter Delta waters from urban
become available. For example, if Alternative 3 isrunoff, agricultural drains, and other sources.

I selected for further analysis and design, it may be
possible to develop specific mitigation strategies toThe effects of the alternatives on concentrations of
avoid potentially significant low flow and associatedother constituents of concern were - evaluated

I salinity problems in the south Delta. In general, it isqualitatively.
suggested that mitigation include revised operating
rules to reduce flow-related problems that may occur 6.1.3.2 Significance Cfiteda

I during low flow conditions.
The significance of both adverse and beneficial
effects was assessed with respect to the degree to

i which the model studies and programmatic analyses
suggest that various water quality parameters of
concern could be affected by program alternatives.
Changes in the concentrations or loadings of these
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water quality parameters have been categorized astemporarily unusable for municipal and agricultural
negligible, minor, or moderate. A moderate changesupply. This wo~Id be a significant adverse impact.
in concentration is designated as potentially
significant. Declining water quality in the Delta ~ould cause

cities and agriculturalists to seek other sources of
6.1.3.3 Comparison of No Action Alternative water. Development of other sources may adversely

toExisting Conditions affect surface water quality at other locations. This
is a potentially significant impact. ’

Under the No Action Altemative, the waters of the
6.1.3.4 Comparison of Program AltemativesBay-Delta system would be managed substantially as

they are today but would be modified as necessary to to No Action Altemative
comply with the Central Valley Project
Improvement Act. Water storage or conveyanceThe impacts to surface water quality resulting from
facilities currently under construction would bethe storage and conveyance program element will
completed, but no new facilities would be built,vary by alternatives, as discussed below. Impacts to
Total annual water withdrawals from the Deltasurface water quality resulting from other program
would increase from the current 5.9 to 6.9 MAF to elements, such as ecosystem restoration, do not vary
7.1 to 7.6 MAF in 2020. Wastewater treatment substantially from one alternative to another at the
facilities would be expanded to meet the needs of aprogrammatic level. Therefore, the discussions of
growing population but the treatment providedenvironmental consequences associated with other
would remain at current levels or change with newprogram elements are not grouped by alternatives.
regulations. Levees would be maintained inIn those cases where no environmental impacts have
accordance with current practices but no majorbeen associated with a program element within a
rehabilitation would be undertaken. Non-projectregion, the program element is not discussed.
levees would continue to be maintained under SB-34
and SB-1390 (see Section 4.2). Delta R~ion

There would be few direct short-term adverseStorage and Conveyance
environmental effects from the No Action
Alternative. For the long term, water quality in theThe DWRSIM, DWRDSM1, and DWRDSM2
Delta would gradually deteriorate as watermodels were used to simulate the effects of the
diversions from the Delta and urban wastewater andAlternative Configurations on water quality in the
stormwater pollutant loadings from point and nonDelta. DWRDSM2 modeling was conducted as part
point sources in the Central Valley increase. Byof the ongoing alternative refinement process.
2020, water diversions are expected to increase byResults of this modeling are not discussed in this
15%, while pollutant loads from municipalreport but are presented in the Phase 2 report. Delta
wastewater treatment plants and urban runoff aremodeling for the alternatives used the same
expected to increase by 60%. The salinity of waterhydrologi� from study 472B.
atthe CVP and SWP pumps could increase by 10%
to 20% or more in dry periods. This represents aAltemalive 1. Construction activities (primarily
significant butmitigableadverse impact, dredging and filling) associated with building

storage facilities and relocating water supply intakes
Levees could continue to deteriorate, increasing themay have short-term impacts on water quality
risk of failure. Dei~ending on the extent of thethrough the resuspension of sediment. Turbidity
flooding caused by levee failure, water quality at theplumes may result and the release of chemicals
CVP and SWP pumps and at other water supplyassociated with those sediments may occur. Either
intakes could be degraded by sediment loading, andoccurrence could expose aquatic species to short-
by a variety of chemicals and wastes used or storedterm increases in toxicity.
in areas protected by levees. Water could become
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Table 6.1-1 summarizes the effects of Alternative 1TDS for configuration 1C ranges from about 500
on the modeled parameters compared to the Noppm in December to less than 200 ppm from March
Action Alternative. Alternative 1 would not through June. There is almost no change relative to
improve source water quality protection in the Delta.No Action.

Salinity and bromide concentrations could increaseFigure 6.1.3-2 shows TDS concentrations evaluated
significantly in the south Delta, especially indryat Prisoners Point in the central Delta for the same
years, as a result of increased Delta export pumpingperiod. For Configuration 1C, TDS ranges from
capacity in Alternative 1. Increases in salinity on theabout 200 ppm in December to about 100 to 150
order of 10 % or more are projected. This is a ppm in the period from March through June. This is
potentially significant impact, almost identical to the TDS under No Action.

The 4-75-MAF-capacity additional storage Alternative 2. Altemative 2 would involvelarge-scale
component of Configuration 1C is expected to haveconstruction activities. Most of the construction is
beneficial impacts on water quality for export,associated with conveyance structures.
Releases from storage could reduce salinity at the
ContraCosta Canal Intake during dryyears. SalinityMost of the potential impacts of construction on
.concentrations at Clifton Court Forebay would likely water quality are associated with ground disturbance
also be reduced. The increases in salinity and. and will consist of increases in erosion and
bromide concentrations in the south Delta in drysubsequent sedimentation loads to adjacent water
years as a result of the increased export pumpingbodies. The extent of ground disturbance will
capacity would be offset to an unknown degree bydepend on the dimensions and shape of the canals
the inflow.of high-quality water to the Delta fromand the need for construction of new roads to access
storage. Delta hydrodynamic modeling resultsthe construction sites. Excess sediment could be
suggest thatsalinityconcentrationwouldinereaseindischarged directly to streams as a result of
the southeast Delta. in salinity, eonstruction activities andaresultChanges average of precipitation
based on the. 16-year modeling period 1975 to 1991, falling on exposed soils. Increased sediment loading
for two seleeted loeations are shown in Figure 6.1.3-and turbidity can be expected immediately
1 and 6.1.3-2 for each configuration and for the No downstream of the construction sites. In addition,
Action Alternative. The figure show total dissolveddisturbed soils may contain residual farm chemicals
solids (TDS) concentrations in parts per millionand nutrients that may affect water quality.
(ppm). TDS includes dissolved substances that
contribute to salinity. Another measure of salinity isAlternative 2 would have similar beneficial impacts
electrical conductivity. Salinity in seawater consistson export water quality to those described under
predominantly of sodium chloride, but includes aAlternative 1. The benefits result in part from a
number of other dissolved salts. The TDS ofchange in the pattern of flow through the Delta
seawater is approximately 35,000 ppm, whileduring drier months, and in part on increased
brackish water ranges from about 1,000 to 10,000freshwater inflows from additional storage releases
ppm. TDS, electrical conductivity, and salinity aremade possible, by increased storage facilities.
all approximately proportional. ElectricalConfiguration 2A, which does not include any new
conductivity is measured in micro Siemens perstorage, would have the least-beneficial impact.
centimeter (/zs/em), is approximately three times the
value of TDS in ppm. Salinity (in ppm) isEstimated effects on salinity in the southwest and
approximately equivalent to TDS where TDS resultscentral Delta are shown in Figure 6.1.3’ 1 and 6.1.3-
mainly from seawater intrusion. 2. At the Contra Costa Water District turnoutat

Rock Slough, TDS concentrations under three ofthe
Figure 6.1.3-1 shows simulated monthly averageAlternative 2 configurations (2B, 2D and 2E) are
TDS concentrations for Old River at Rock Slough nearly identical, and fall within a narrow range near
for the hydrology of 1975 to 1991. 200 ppm. This represents an improvement relative to

No Action in the period.from July through March.
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Figure 6.1.3-1 End of Month Salinity (TDS in ppm), Old River at Rock Slough near CCWDIntake, 1976 to1991
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Figure 6.1.3’2. End of Month Salinity (TDS in ppm), Prisoner’s Point, 1976 to 1991                                 I
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Similar improvements relative to already lowwould produce significant benefits for some
salinities underNo Action are expected intbe centralmunicipal and agricultural water users outside the
Delta, represented by Prisoners Point in Figure 6.1.3-Delta. Alternative 3 is also projected to improve
2. ’ salinity in the central Delta, have small impacts on

salinity in the southwest Delta, and increase salinity
Table 6.1-1 summarize~ the effectsof in the south Delta.
Configurations 2B, 2D, compared toand2E theNo
Action Alternative. All ofthe configurations wouldFigure 6.1.3-1 showsthat salinity would be generally
result in reductions in salinity at Clifton Courthighest, for Configuration 3B and lowest for
Forebay and at the Contra Costa Canal intake andConfiguration 3E. Increases would occur at Rock
reductions in salinity and bromide concentrations atSlough between February and June. The increases
the Contra Costa Canal intake during some monthswould be small. The impacts are expected to be !ess
of dry years, than significant at Rock Slough.

DOC concentrations would not differ substantiallyFigure 6.1.3-2 shows similar relative changes in
from No Action under ~any of the modeled salinities in the central Delta, but the average salinity
configurations at any of the diversion points, concentrations are all less than 300 ppm.

Altemative 3. All configurations of Alternative 3 DOC concentrations at the Contra Costa Canal
would involve large-scale construction activities inIntake and in the south Delta could increase.
the Delta. Although some of the construction wouldIncreased salinity in the south Delta could adversely
occur in or near channels, most would be on land.affect agricultural use of the Delta water.
The impacts of conveyance construction would be
similar to those described for Alternative 2 but areThe significance of the increase in salinity in the
expected to be much less significant because of thesouth Delta is not well established. Under no action
relatively smaller in-channel exposure,conditions, salinity would fluctuate over a wider
Configuration 31 includes the greatest number ofrange than under alternatives that incorporate an
channel crossings and intake facilities and thusisolated facility plus storage. Potential adverse
would have the construction impacts the south Delta determined to belargest impacts. on are

significant because increases in salinity at Rock
Impacts associated with the in-Delta storage facilitySlough are potentially as much as 100 to 200%
included in Configurations 3B, 3E, and 3I arerelative to the No Aetion Altemative. In the eentral
construction-related. During construction of theDelta, the combination of reduced pumping and
pumping plant and siphonon Cleon Forebay,reduced freshwater inflows results in a small adverse
increased turbidity, contaminants and nutrients dueimpact on central Delta salinity.
to sediment disturbance could impact water quality.
Spills of petroleum products or other chemicalsThe general effects of Configurations 3B and 3H on
associated with construction equipment andwater quality, would be very’ similar, to those
materialsmay occurs.’ Flooding of aDelta island hasdescribed above in Alternative 3. Releases from
the potential to place residual pesticides, nutrients,storage during the dry season would not have as
and other constituents in soils into suspension ormudh beneficial impact on water quql. ity as in
solution in the stored water. This impact wouldAlternative 2 because the additional water would be
occur during early operation of the storage facility,captured by the isolated facilities before it reaches
Long-term water quality of water stored in Victoria the Delta.
Island would be similar to that in Clifton Court
Forebay. Therefore, no significant long-term waterSalinities at Emmaton on the Sacramento River are
quality impacts are expected, projected to increase with Alternative 3. Effects on

salinity in water should "beexport generally
Alternative 3 would resuR in major reductions inbeneficial due to increased flexibility that allows
salinity, DOC, and bromide in export water. Thispumping to occur in portions of the Delta with the
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[]
highest water quality. Effects on the distribution Ofremain constant, although salt concentrations in ¯
salinity should also be beneficial because the variousDelta channels and other waterways would increase
intake locations increase flexibility. The differencesdue to increased evaporation rates.
in potential adverse effects on Delta water quality |among Configurations 3B, 3E, and 3H are primarilyRestoration of riparian corridors and emergent
the result of the different capacities of the isolatedwetlands would increase shading of water surface.
facilities. Water temperatures in small tributary streams would ¯

be lower. However, any decrease in water
Configuration 31 includes three intakes within thetemperatures due to increased shading in Delta
Delta. The increased flexibility allows waterchannels and large rivers may be offset by solar 1
managers to distribute pumping throughout the Deltaheating of:a larger water surface area flowing more
or to pump from the Sacramento River. Thisslowly.
capability could be used to prevent salinity intrusion
into the north Delta during low Sacramento RiverThe only potential long-term adverse water quality
flows. However, if used to accomplish otherimpact of Ecosystem Restoration Program is an
objectives, pumping fromthe in-Delta intakes wouldincrease in water salinity attributable to increased ¯
probably result in impacts similar to Configurationsevaporatiort The potential magnitude of this impact
1C, 2B, 2D, and 2E. cannot be predicted with certainty~

Ecosystem Restoration. Ecosystem Restoration Long-term water quality benefits could result from I
Program involves restoration of terrestrial anddecreased discharges of nutrients and pesticides.
aquatic wildlife habitat.

If the conversion of agricultural land intoaquatic 1Habitat restoration would involve large-scalehabitat resulted in an increase in DOC content of
construction operations affecting considerable areasDelta waters, then their suitability as a drinking
of land and water. Construction activities inwater source would be reduced and the cost of water ¯
waterwaysc0uld greatly increase local turbidity and,treatment would increase. Any adverse effects could
depending on the source of the material used forbe mitigated by locating at least some of the aquatic
levee construction, could add nutrients to the waterhabitat restoration projects in areas where any ¯
body. increase in DOC emission would not affect drinking

water diversions, by capping or sealing peat soils to
Constr~ction in dry conditions would make similarreduce DOC emissions,, or by DOC removal from
substances available for washoff into waterwaysthe island drainage.
during storms and high flows. Even assuming that
construction methods would be chosen to minimizeWater Quality. Water quality would probably benefit ¯
adverse environmental impacts and thatfrom reduced point and nonpoint source discharges. []
conventional mitigation measures would be
integrated into construction activities, temporaryLevee System Integrity. Levee rehabilitation would []
adverse changes in water quality in the immediateinvolve large-scale construction operations affecting
vicinity of construction sites can be expected,considerable areas of land and water. Construction
Regional water quality and beneficial uses would notactivities in or immediately adjacent to waterways !
be affected by construction activities, could temporarily increase local water turbidity and,

depending on the source of the material used for
Ecosystem Restoration Program would alter waterlevee construction, could cause the release of I
quality in a number of other ways. The conversionnutrients, natural organic matter, and toxicants into ¯
of land from agricultural cropland to wildlife habitatthe water column. The siguifieance of the impacts
would reduce .the emission of soil particles,would depend on the scale and rate of construction
nutrients, and pesticides to the waters of the Bay-activities. The water quality impacts are expected to ¯
Delta system with a consequent beneficial effect onbe mitigable.
in-stream water quality. The emission ofsalts would

[]
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Levee rehabilitation would result in minor beneficialthe potential for obtaining higher quality water from
changes in water quality in adjacent waterways dueseveral transfer sources. Because transfers can
to conversion of agricultural land to levees andinvoke both beneficial and adverse impacts, at times
reduced levee erosion, on the same resource, net environmental effectsof a

water transfer within and between resources must be
The primary water quality benefitof levee systernconsidered on a case by case basis.
integrity is that it would reduce the risk of levee
failure and the potential for increased sedimentBay R~gion
loading and dispersal of contaminants (hazardous
materials or wastes, for example) that might occur ifStorage and Conveyance
land protected by levees is flooded. It would also
reduce the risk of massive contamination caused byAlternative 1. Configuration 1A will have no water
salinity intrusion of levee failure occurred during aquality impact on the Bay Region. Configuration 1B
low outflow period, would probably have a negligible impact resulting

from the small increase in pumping capacity from
Water Use Efficiency. Impacts of water use efficiencythe Delta.
are anticipated to be mostly beneficial. However, in
some regions, adverse impacts to surface water mayConfiguration 1C may have a small beneficial
also occur. The significance of beneficial impactsimpact on Bay water quality due to increased
cannot be assessed because the direct relationshipreleases from storage that may result in slightly
between improved irrigation, both agricultural andgreater increased Delta outflows during low flow
urban, on contaminant loading in surface runoff isperiods.
not known. However, it is generally anticipated that
the reduced runofffrom fields and urban landscapesAlternative 2. Configuration 2A inehdes no additional
will reduce the introduction of degradingstorage and is not expected to sign!fieantly change
contaminants into surface waters in and around theDelta outflow. The water would bequalityimpacts
Delta. To the extent that reduction is surface runoffsimilar to Configuration lB.
from efficiency improvements also reduce the
introduction of organic carbons into DeltaConfigurations 2B, 2D, and 2E include additional
waterways, water quality benefits will be derived,storage, and their impacts would be similar to those
Water use efficiency improvements may also beof Configuration 1C.
derived through recycling ofwastewater if additional
treatment requirements result in less urbanAltemative 3. Configuration 3A ineludes no additional
contaminant loading, storage, but the isolated facility could allow an

increase in Delta exports, resulting in a decrease in
Implementation of water use efficiency, couldDelta outflow hnd consequent potential impacts on
involve a wide range of construction activities.Bay water quality. DWRSIM modeling suggests
Short-term impacts of construction may cause localthat the X2 position could move eastward 1 to 4
water quality impacts, but are not expected to bekilometers. This is not expected to result in a
significant, significant impact on water quality in the Bay. The

daily tidal range in the position of X2 is roughly 10
Water Transfers. Water Transfers would affect waterto 20 km in the Bay (maximum excursion of 60 to
.quality primarily through changes to river flow and80 km from the Golden Gate).
water temperatures. In addition, the source of water
for atransfer, the timing, magnitude, and pathway ofThe isolated facilities differ in capacity, but Delta
each transfer will have a tremendous effect on theinflow would not necessarily change because water
potential for significant impacts.Potential beneficialintended for export would be captured before it
water quality impacts are a function of the ability ofreaches the Delta. The Bay Region would benefit
transfers to decrease the concentrations of variousfrom improved quality ofwater exported through the
contaminants through both increased streamflowandisolated facilities. The quality of water in the in-
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Deltastorage facility (Configurations 3B, 3E, and 31)conversion is Small relative to the surface area of the
would also be relatively good since this facility couldBay.
be filled when Delta water quality .is best.

The restoration of riparian vegetation corridors will
Configuration 3I includes three intakes within theincrease shading of stream waters. The only water
Delta, which would enable water managers to varyquality parameter directly affected will be
pumpingpatternsand reduce impacts associated temperature. Although it does not cool the water,
with concentrated pumping (such as salinityshading helps to prevent the sun’s radiation from
intrusion into the north Delta). Pumping from withinwarming stream water. Water temperature in small
the Delta eouldrequire some additional inflows fromstreams could be reduced by several degrees relative
the Sacramento River to ensure attainment of X2to no action conditions if a dense canopy can be
standards, restored to shade much of the water surface for

thousands of feet. Water temperatures in broader
Ecosystem Restoration, Under the Ecosystem streams or locations where the riparian canopy is
Restoration Program the acreage of shallow waterfragmented will be reduced by lesser amounts.
aquatic habitat and saline emergent wetlands will beDecreased water temperature will also result in
increased adjacent to Suisun Bay and Marsh, Sanincreased dissolved oxygen concentrations.
Pablo Bay, the Napa and Petaluma rivers, and
Sonoma Creek. The land to be converted is-Water Quality. Beneficial impacts related to
currently used for agriculture, implementation Of source control measures water

quality would be similar to those described for the
Creation of aquatic habitat will involve constructionDelta. Reduction of metals emissions to the Bay
activities similar to those described .for the Delta.from abandoned mercury (cinnabar) mines in t he
Construction impacts would also be similar. Guadalupe River watershed may be accomplished by

sealing mines, removing and capping railings, and by
Conversion of land from agriculture to aquatic orremoving contaminated sediments from streambeds.
riparian habitat in the Bay will change the rates ofTemporary increases in metal discharges may occur
DOC .emission. However, changes in DOC due to disruption of tailings piles and exposure of
emissions are of little water quality significance herenew surfaces to weathering.
because bay waters are generally too saline for use
as drinking water supplies. DOC could produce Water Use Efficiency. Impacts to water quality in the
ecological benefits by increasing the amount ofBay Regionare expected to primarily be beneficial
available nutrient energy at the base of the foodas a result of reduced urban runoff and increased
chain, conservation. These actions would decrease the

introduction of degrading contaminants into surface
Currently, fertilizers and pesticides are usedwaters. Salinity levels in. recycled water supplies
sparingly on the agricultural lands adjacent to themay create adverse impacts as more water is
Bay. Conversion of agricultural lands to .aquaticrepeatedly recycled in the local system.
habitat will eliminate, the use of fertilizers and
pesticides on the lands subject to this action and thusSacramento River Region
modestly reduce the discharge of nutrients and
pesticide-containing agricultural drainage water. Storage and Conveyance

Conversion of agricultural land to shallow waterAlternative 1. Impacts on surface water quality in the
aquatic habitat and saline emergent wetlands willSacramento River Region would result from changes
have little effect on the emission of salts. Thein stream flow due to releases from and diversions to
increase in evaporation on the fringes of the Northstorage and from construction, ¯ operation and
Bay is unlikely to have much effect on the salinity ofmaintenance of new storage facilities.
Bay waters because the area involved in the land
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I Configuration 1A is not expected to result in waterquality would be similar to impacts described for
quality impacts in the region. Increased exportConfiguration 1C.
pumping capacity in the Delta under Configuration
1B could slightly greater Alternative Configuration does not newresult releasesfrom 3. 3A include
storage and higher stream flows. However, thestorage, but the isolated facility provides increased
increases are not expected to be large enough to haveconveyance capacity relative to No Action

I a s.ignificant impact on water quality. Alternative conditions. Increased exports would
require increased releases from existing reservoirs,

Additional releases of high-quality water fromunder some conditions, to meet Delta outflow and
storage with Configuration 1C could result inX2 requirements. In-stream water quality may be
increased flows on the order of 5% to 10% duringimproved as a result of these releases.
low-flow periods. These increases could result in

i dilution of constituents carded by the streams. InEcosystem Restoration. Some of the riparian habitat
general this would be a beneficial impact. Thewould be created by construeting new.levees behind
increases are too small to result in significantthe existing levees. Because levee construction

I changes inehannelscouring. Therefore, suspendedwould generally occur outside active stream
sediment concentrations would probably be reduced,channels rather than within waterways, adverse

effects on water quality would be relatively minor.
Temperature effects (most likely an increase inMinor and localized increases in water turbidity can
temperature in the Sacramento River due to inflowbe expected when the new levees are first exposed to
of wanner water from a new off-tributary reserv0ir) water. Depending on the source of the construction

¯ may occur. Surface water releases for Sacramentomaterials, there could also be minor, localized

| Tributary storage may be confined to consumptiveincreases in salinity.
use in the adjacent service area to prevent the
introduction of wanner water into the SacramentoConstruction materials, ineludingimported soils, will

¯ main stream. For example, inflow of water 5be tested prior to use to ensure that toxic substances
degrees warmer than the water in the trunk stream, atare not introduced. Construction material, including
a rate equal to 10% of the flow in the trunk stream,imported soils, will be tested in accordance with

I could increase the average temperature of the trunkpermit requirements to ensure little or no toxic
stream by about halfa degree. However, inflows tosubstances are present. These impacts are expected
streams from off-tributary reservoirs would beto be similar to construetion, related impacts

I uncommon. More frequently, stored water would be described for the Delta.
delivered to water users via canals, in exchange for
reduced in-stream diversions. Stockpiling gravel at locations where it would be

I carried into stream channels would have little effect
Construction, operation, and maintenance impactson water quality, provided the gravel is washed to
related to proposed surface storage facilities in theremove fine sands and silts. Exposing existing

i Sacramento River Region would be similar to thosesources of gravel on islands, bars, and banks where
described for the Delta Region. Potential off-it is likely to contain a silt component would have a
tributary reservoir sites are located on the west sidegreater but still localized effect on stream turbidity.

i of the Sacramento Valley where precipitation is low. .
Water quality impacts of a reservoir in this area areThe removal or alteration of existing dams could
expected to be minor, result in increased discharge of sediments that have

accumulated behind them. The sediment could
I Configuration not impair water quality by increasing water turbidity.Alternative 2. 2A does include

additional storage and is not expected to impactDepending on the location and age of the dam, the
surface water in the Sacramento River Region. sediments could contain elevated concentrations of

I toxic compounds; metals from past mining activities,
Configurations 2B, 2D, and 2E each include similaror agricultural pesticides, including now-prohibited
amounts of new storage. Impacts on surface watersubstance such as DDT, that are resistant to chemical

I
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[]
or biological degradation in the environment. Theexisting inputs from the agricultural land, but as
impacts would probably be less than significantriparian biomass increases greater" amounts of
because control measures would be required as aorgani~ matter would be emitted. It is not known
condition of obtaining the permit to remove a dam.whether the emission of organic matter from mature

riparian zones would exceed that of the agriculture I

To restore floodplains and meanders, streamlands theywillreplace.
channels would likely be recontoured and regraded
in dry conditions using earthmoving equipment. NoConversion of agricultural lands to riparian habitat
discharge of sediment would occur duringwould eliminate the use of pesticides on the lands
construction, but some increases in suspended solidssubject to this action and thus further reduce the 1
concentrations and turbidity would occur when thedischarge of pesticides to streams and rivers.
new channels are exposed to stream flow.

Reductions in numbers of domestic animals and []
The action includes three activities (improvinglivestock using riparian areas and streams will
growth of dpa~’ian vegetation, planting vegetation,reduce the direct release of animal fecal matter into
and acquiring conservation .easements) that couldstreams and the discharge of runoff contaminated ¯
potentially affect concentrations of constituents ofwith fecal matter. This would produce a reduction in []
concem~ Changes in emission rotes of metals andconcentrations of organic matter and pathogenic
trace elements are expected to be negligible, organisms in stream waters, improve in-stream ¯

water quality, and increase its suitability for |
The maintenance of wa~r temperature is largelymunicipal water supply, aquatic habitat, and water-
dependent upon the quantity and density of shade-contact recreation. []
producing vegetation. Planting and improving the |conditions for growth of riparian, vegetation wouldThe downstream movement of gravel would
create more shade-producing vegetation and lowerincrease in rivers and streams.Downstream
watertemperatures.Lowered water temperatures movement of freer materials would likely also []
would.be most apparent within stream.reaches withincrease, resulting in higher water turbidities,
restored riparian canopies, particularly during high flows. This is believed to

trigger desirable behavior in aquatic organisms. 1
The solubility of oxygen in water increasesHowever, additionaltreatment is requiredto provide
proportionately to water temperature. Watergood drinking water quality.
temperatures will decrease when shade-producing ¯
riparian vegetation is established and, as aresult, theWater 0uality. There are not expected to be ¯
dissolved oxygen concentrations will increase. Thesignificant adverse impacts to surface water quality,
increase in dissolved oxygen due to temperaturealthough short-term impacts related to source ¯
reduction may be offset somewhat by consumptionremediation activities may occur. Long-term benefits ¯
of dissolved oxygen by decomposition of organicshould accrue compared to no action.
matter emitted from the riparian zone. ¯

Drainage from inactive and abandoned mines has 1
It is assumed that some of the conservationbeen identified as an important source of cadmium,
easements would involve conversion of agriculturalcopper, and zinc in the Sacramento River drainage.
land adjacent to stream channels to riparian habitat.Impacts related to implementation of source 1
Conversion of land from agriculture to riparianremediation activities will be similar to those
would change the rate and type of organic matter¯ described for the Bay Region.
inputs into stream channels from that derived []
primarily from soils and crop residues to organicTable 6.1.3-1 presents estimates of metals loadings
matter derived from trees, terrestrial herbaceousto the waters of the Sacramento Valley below the
vegetation and aquatic herbaceous vegetation withinmajor reservoirs from all sources. Inactive mines are 1
the riparian zone. Initially, organic matter inputsthe predominant source of cadmium, copper, and
from the riparian zone would be less than thezinc in the region.
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I
Source Cadmium Copper Zinc

i Agriculture 0.60 41 110

Mine Drainage 5.9 550 ’ 5500

I Municipal and Industrial Watsewater ¯0.093 2.9 29

Urban Runoff 0.060 21 161

I Totals                                  7,193                614.9                5800

NSL: Source does not contribute significant load of contaminant in this watershed.
Source: CALFED Water Quality Action Team. 1997. CALFED Water Quality, Loading Analysis prepared for

I CALFED Bay-Delta Program, January 1998.

Table 6.1.%1. Estimated Loads of Selected Metals in Sacramento Valley Rivers Below Major Reservoirs
I (thousands of pounds/year)

Metals concentrations in water and sediment couldPesticide discharges in agricultural runoff are
be expected to decline in the streams immediatelyregulated by the state of California. The Central
downstream of the inactive mines. Because theValley Regional Water Quality Control Plan
behavior of dissolved and particulate metals in ¯prohibits the discharge of irrigation return flow
natural aquatic systems is compl.ex, however, it iscontaining certain pesticides (including carbofuran,
difficult to predict the .consequences furtherone of the constituents of concern) unless
downstream. Although high loads of metals entermahagement practices approved by the Regional
the Sacramento River system from inactive mines,Water Quality Control Board are followed.
.only a fraction of the total load appears to enter the
Delta. The effects of reduedons in contaminant discharges

in agricultural runoff are difficult to assess. If the
The CALFED Water Quality Program will work volume of agricultural wastewater discharged to
within the confines of the existing National Pollutantstreams were to remain the same while contaminant
Discharge Elimination System (NPDES) permiteoncentrationsdecrease, then water quality would be
process to identify opportunities to reduce point andimproved. On the other hand, if the measures taken
nonpoint pollutant discharges. Contaminants of.to reduce pollutant emissions also reducethe volume

found elevated levels inurban stormwaterof wastewater then theconcern at agricultural discharge,
runoff include cadmium, copper, zine~ nitrate,concentrations of contaminants in receiving waters
pathogenic microbes, and diazinon. Reductions inmay increase.
these contaminants and in loadings contributed by
wastewater treatment plants would be consideredThe effects of the reduction in contaminant
beneficial impacts, discharge in agricultural runoffwould be to improve

water quality in drainage channels and streams.
Agricultural runoff also affects water quality. TheBecause about 12% of the land in the Sacramento
Clean Water Act addresses agricultural runoff butValley Region is irrigated, the potential for reduction
does not call for a permitting program forin contaminant loading to surface water is
agricultural runoff comparable to the urban runoffsubstantiall
program. It does include provisions for establishing
a framework for voluntary controls for nonpoint ¢0ordinatodWatershed Management. Impacts of upper
sources of pollution. Coordinated Watershed Management should be

beneficial overall because implementability of
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programs would be improved. PotentiallyWater QualilF. Impacts to water quality in the San I
significant short-term impacts should be mitigable.Joaquin River Region should be similar to those

expected theSacramentoRiverRegion.
Range improvement projects could have beneficial !
impacts on surface water quali.ty by reducing surfaceDrainage from inactive and abandoned mines has
water turbidity, nutrient overloading, and biologicalbeen identified as an important source of cadmium, ¯
oxygen demand. The magnitude of the beneficialcopper, and zinc in the San Joaquin River drainages. 1impacts would depend on the scale ofthe project andImpacts related to implementation of source
the existing condition of the range land. remediation activities also would be similar to those

described for the Sacramento River Region. 1
Water Use ESeieney. Impacts of water use efficiency
would be similar to those described for the DeltaTable 6.1.3-2 shows available estimates of metals
Region. loadings to the San Joaquin Basin. Mine drainage 1

contributes a considerable proportion of total zinc
Many agricultural water users in the Sacramentoemissions in the basin.
Valley obtain their water from irrigation canals and
discharge surface runoff into surface streams. IfAgricultural land conversion in the San Joaquin
water is used more efficiently on farms, then theRiver Region is included in the CALFED
volume of surface runoff(tailwater) would decrease,alternatives as a potential measure to improve water
This could have either beneficial or adverse impactsquality by reducing discharges of agricultural
depending on the specific situation. In general,drainage water laden with selenium. Farmers may
though, beneficial impacts to surface water qualitychoo.se to change cropping patterns, temporarily let
are expected. If the surface runoff was introducingland go fallow, or permanently take land out of 1
contaminants (sediments, residual chemicals,agricultural production in areas with poor drainage
nutrients), reducing the runoff will reduce thein which selenium is present in groundwater at I
introduction of these contaminants into the surfaceelevated concentrations.
water. This would benefit instream quality. In cases
where the runoff provided a significant majoi’ity ofCoordinat~lWatershodldanagoment. Impacts of upper
the smnmertime stream flow and served to dilutewatershed activities would be similar to those []
contaminants in the stream; the water quality of thedescribed for the Sacramento River Region.
remaining stream flow may be further degraded andConstruction-related impacts may be significant but
concentrations of contaminants may increase, would be mitigable.

Increased municipal recycling may result inWater OseEfficiencg. Impacts of water use effieieney
increased concentrations of contaminants in thewould be similar to those described for the Delta.
waste.water flow that is still discharged. This could
deteriorate stream flows. In addition, reduced application of export water to

agricultural lands would reduce the amount of salt []
San Joaquin River Region added into the soil profile. With less salt being []

introduced into the soil from irrigation water, ,the
Storage and Gonveyaneo. Impacts of storage and amount of salt that must be leeched out of the soil
conveyance options on water quality are expected towill also be less. This, in turn, will reduce the 1
be similar to those described for the Sacramentoamount 6f leaching necessary to remove salts from
River Region. the soil and may result in reduced volume and loads

of subsurface drainage and salts into the San Joaquin 1
Eeosgstem Restoration. The impacts from ecosystemsRiver (although concentrations may ngt decrease).
restoration would be similar to those described forTo the extent that these discharges contribute to San
the Sacramento River Region. Joaquin River flow and ultimately Delta inflow, 1

salinity concentrations and loads entering the south
Delta may be reduced. This may also reduce the salt
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Source Cadmium Copper Zinc

Agriculture ND ND ND

Mine Drainage 0.01 0.20 ND

Municipal and Industrial Watsewater 0.02 0.80 4.5

Urban Runoff 0.20 7 53

Totals 0.226 8 57.5

ND - Not Detected
Source: CALFED Water Quality Action Team. 1997. CALFED Water Quality, Loading Analysis prepared for
CALFED Bay-Delta Program, January 1998.

Table 6.1.3-2. Estimated Loads of Selected Metal in San Joaquin Valley Rivers Below Major Reservoirs
(thousands of pounds/year)

[]
¯ load of water exported-again to the export region Altemative would still be considered significant

(circulation benefit). However, any water quality when compared to Existing Conditions.
benefits associated with salinity will be limited by

I the salt present inthe irrigation water andthe need tō  No additional significant environmental
maintain a safe balance in the soil. Reducedconsequenees have been identified when program
applications of exported water may increase some effects are compared to existing conditions as

I salinity if irrigation water quality is not improved, opposed to No Action.

¯ SWP-~VP Service Areas Outside the Central Valley. ¯ The beneficial effects of the program would still

I Water quality impacts of altematives in the SWP- be beneficial when compared to Existing
CVP Service Areas outside the Central Valley are Conditions. Many ofthe beneficial effects would
expected to be beneficial. Improved quality and/or be related to long-term improvements to a number

I quantity ofexported water, as described forthe Delta of water quality parameters. These effects are
Region, will result in beneficial impacts, beneficial compared to existing conditions and are

even more beneficial when considered with

I Ecosystem Restoration, Water Quality: and Levee respect to future demands on surface water.
System Integrity Programs may affect the SWP-CVP
Service Areas Outside the Central Valley with aIn summary, the conclusions regarding the

I mixture ofbenefits and adverse eonsequences. Watersignificance of project effects on surface water
use efficiency and water transfers would probablyquality when compared to existing conditions would
result in indirect benefits in the SWP and CVPbe similar to those compared to No Action.
service areas.I
6.1.3.5 Comparison of Program Elements to

6.1 .3.6 Mitigation Strategies

Existing Conditions As discussed in the introduction to this summary,
I mitigations are proposed as strategiesin this

Comparison of Program elements to existingprogrammatic document and are conceptual in
conditions indicates: nature. Final mitigations would need to be approved

I by responsible agencies as specific projects are
¯ All potentially significant adverse impacts thatapproved by subsequent environmental review.

were identified when compared to the No Action

!
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If construction methods are chosen to minimize6.1.4 Environmental
adverse environmental impacts and conventioua[ Consequences: Water
construction mitigation measures are adopted, Supply And Water
adverse changes in water quality associated with
construction of conveyance and storage facilities, Management
including the habita~ improvements of Alternatives
2 and 3 and Ecosystem Restoration Program6.1.4.1 Assessment Methods
elements, could be reduced to less than significant
levels because the impacts would be temporary,Water supply reliability was assessed relative to the
reversible, and of limited extent. Mitigationdegree and frequency at which the alternatives are
strategies could include erosion control measures,able to meet future water demands. These demands
soil sampling and removal of toxic constituents ifinclude municipal, industrial, agricultural,
present, isolation of construct.ion Components fromenvironmental, power production, aesthetic, and
runoff and channel wash, preparation of spillrecreational waterneeds. At the program level, only
prevention control and countermeasures plans, andchanges in water available to meet offstream and
water quality monitoring, instream water uses are compared.

During construction, all known hazardous materials,South of Delta SWP and CVP water deliveries have
including underground fuel storage tanks, farmbeen estimated for~xisting conditions, no action, and
chemicals, and landfills or waste disposal sitesthe three refined program alternatives using the
within the reservoir inundation area, would besystem operations model DWRSIM. Deliveries to
removed. Soil sampling will be performed tothe SWP and CVP service areas represent the
determine if residual pesticide concentrations arecombined offstream water users, including
present in soils from past agricultural practices, andagricultural and municipal/industrial water users.
appropriate action (removal or in-place remediation)
will be performed if needed. No solid waste landfillsExisting Bay-Delta Water Quality Control Plan
or hazardous waste disposal sites are known to exist(WQCP) standards were used as the basis for
within the project area; however," the possibilityDWRSIM modeling. Long-term conditions are
exists that unknown sites may be present. Arepresented by the historical precipitation andrunoff
thorough investigation, includinginterviews, and arecord for flae watershed of the Delta for the 73-year
ground reconnaissance will be conducted to identifyperiod from October 1921 to September 1994.
and remediate any potential waste disposal sites. Critically dry conditions are represented by the

hydrologic record for the period between May 1928
Preventive measures to address soil erosion andand October 1934.
significant sedimentation impacts could include
scheduling of critical activities during the dry6.1.4.2 Significance Criteda
season, construction of sedimentation basins,
placement of surface covers (gravel, plastic,The significance of effects of program actions on
vegetation) to protect erosive surfaces, andsurface water supply is evaluated with respectto the
developing fire prevention and response plans. CALFED primary water supply objective of

reducing the mismatch between Bay-Delta water
6.1.3.7 Potentially Significant Unavoidable supplies and the current and projected beneficial

Impacts uses dependent on the Bay-Delta system.
Alternatives that would increase this mismatch by

All of the significant impacts described in thisreducing the quantity or reliability of water that can
section are believed to be avoidable, be delivered to meet all beneficial uses are deemed

to have a significant adverse impact on water supply.

I
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I
6.1.4.3 Comparison of No Action Alternative Configuration 1C, which includes additional storage

to Existing Conditions facilities, increases Delta exports slightly and

i decreases Delta outflow slightly. Most of the
The forecasted flows for the No Action Alternative.outflow reductions would occur during the wettest
differ from the existing condition flows as a result ofmonths. During the driest months (July through

I anticipated future demands for water. October), Configuration 1C would cause a slight
reduction in average Delta outflows compared with

Based on the Delta inflow modeling studies,the NoActionAltemative.

I performed using DWRSIM, no substantial change in
inflow to the Delta is expected for the No Action Alternative 2. Configuration 2A would result in less
Alternative relative to existing conditions. Longthan significant changes in water supply for

I term average annual deliveries to the SWP-CVPbeneficial use in the Delta. Configurations 2B, 2D
Service Areas under the No Action Alternative and 2E wou’ld probably have less than significant
would increase by about 400 TAF (about 7 %) per impacts or benefits on water supply relative to the

i year compared to Existing Conditions (Figure 6.1.4-No Action Alternative. Some benefits may result
1). These additional deliveries take place primarilyfrom reduced salinity in the southwest Delta, for
.in above normal and wet years, when surplus flowsexample at Rock Slough.
are available in the Delta. Figure 6.1.4-2 shows thatI there be little increase in deliveries Potential water quality reductions due to possiblewould very

during critical water years, similar to the droughtincreases in DOC or turbidity, would probably not
period from May 1928 to October 1934. significantly impact water supply opportunities

I relative to the No Action Alternative.
6.1.4.4 Comparison of Program Alternatives

to No Action Alternative Alternative 3. Operation of the isolated facility in

I Alternative 3 configurations would often reduce

The impacts to surface water resources resultingDelta inflow to the minimum necessary to meet in-

from the storage ~nd conveyance program elementstream flow requirements and Delta standards in the

I will vary by alternative, as discussed below. Impactsdriest months (July through October). Increased

to surface water resources resulting from otherpredictability and reduced variability in Delta water

program elements, such as ecosystem restoration, doquality conditions that result from operation of the

I not vary substantially from one altemative to anotherisolated facility will probably reduce

at the programmatic level. Therefore, theDelta surplus, thus reducing unallocated flows

discussions of environmental consequencesthrough the Delta. This would have the effect of

I . reducing water supply in the Delta withoutassociated with other program elements are not
necessarilyresultinginasignifieantimpaet, sincethegrouped by alternatives. In those cases where no

environmental impacts have been associated with aunalloeated water is not used for a defined beneficial

I program element within a region, the programuse. This impact is considered less than significant.

element is not discussed.
Ecosystem Restoration. Estimates of the effects of

Delta Re,ion meeting Ecosystem Restoration Program in-stream

I flow targets on Delta inflow are presented in Section
6.1.2 (Bay-Delta Hydrodynamics and RiverineStorage and Convoyanco
Hydraulics). ¯ Qualitatively, it ear= be seen that these

I Alternative 1. in for flow targets must be met through additional releasesNo change water supply
beneficial uses in the Delta is expected underfrom storage and that without additional storage, the

Configurations 1A and 1B relative to the No Action targets will be met less frequently than with

I Alternative. Impacts and benefits on water supplyadditional .storage. To obtain a more precise

due to Configuration 1C would probably be less thanestimate of the effects of Ecosystem Restoration

significant. Program additional simulation modeling is needed.

!
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Water Quality. The primary water quality constraints through environmental water transfers or indirectly
on use of water from the Delta for municipal,by timing transfers to provide ecosystem benefits.
industria!, and agricultural purposes are salinity,
bromide, dissolved organic carbon (DEC) andBay Ro0ion
pathogens (dangerous microbes). Reductions in
Delta water quality can reduce the amount of waterStorage and Conveyance
available for some beneficial uses. This is discussed
in Section 6.2 Improving water quality could leadAlternative 1. Surface water supply in the Bay Region
to reductions in discharge of nutrients and pathogensderives from several sources, including exports from
that degrade Delta water quality, although it wouldthe Delta as well as other sources that are not
not address salinity. The impacts on water supplymanaged by CALFED. The effects of the
would be beneficial, alternatives on Delta exports described for the Delta

Region impact a portion supplywould of thewater
Lev~ System Integri~. Improving levee system of the Bay Region. The impacts would generally be
integrity would reduce the risk of levee failure thatbeneficial.
could disrupt the distribution of water from the
Delta. Although levee failure would most likelyAlternative 2. The impacts of Alternative 2 on the Bay
occur during the winter or spring, when dependenceRegion would derive from the increased Delta
on Delta exports is lowest, disruption of Deltaexports described forthe Delta Region. The impacts
pumping could have significant effects on waterwould be beneficial.
supplies in areas that receive Delta exports. The
isolated facilities would be the least vulnerable toAlternative 3. The impacts of Alternative 3 would be
effects of levee failure, similar to those described under Alternative 2, but

are expected to be greater relative to exports from
grater Use E2~ciency. Water use efficiency can the Clifton Court Forebay. However, as noted in
allow water managers to keep more water in storageSection 6.1.3, salinity would increase in the Delta at
for a longer.time during dry periods. This wouldRock Slough, the intake for the Centre Costa Water
increase water supply reliability during very lowDistrict. This could somewhat reduce the net water
f̄low periods, which would be a beneficial impact, supply benefit to the Bay Region of Alternative 3.

Increased water use efficiency has effects similar toEcosystem Restoration. The indirect impacts of
reducing water demand, which would ha~,e aecosystem restoration on the Bay Region could
beneficial effect on water supply, include imprdved water quality at Rock Slough

during low flow periods and reduced deliveries
Reductions in or future demand levels could Clifton Court underexisting through Forebay configurations
enable more water to be placed in storage, increasingthat do not include additional storage.
the volume available during low-runoffyears for all
beneficial uses and increasing the reliability ofwaterWater Use Efticiency. Increased water could result in
supplies during critically dry periods. Water usereduced water demands during dry periods and
efficiency could also allow for modifications to beincreased opportunities for storage. However, water
made in the seasonal timing of upstream reservoirsaved through conservation measures is anticipated
release~, to be used locally to offset current or future unmet

demands. During periods of low flow, efficiency
Water Transfers. Water transfers can result in more measures allow reduced supplies to be spread across
efficient distribution of water resources among watermore demand with potentially less impact felt by the
users during low flow periods, increasing theusers. Increased levels ofwastewater recycling can
reliability of supplies for areas experiencing waterfurther improve local water supply reliability by
supp.ly shortages. The environment is included as agenerating a water supply that is nominally affected
potential beneficiary ofwatertransferseither directlyby drought conditions. Water use efficiency could

marginally reduce the volume of wastewater
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I
generated, but is not expected to cause localAssuming that a reservoir were constructed off-
reduction in water supplies to water risers whostream on the west side of the Sacramento Valley,
supplement their water supplies with reclaimedfew local adverse water supply impacts would be 1
water, expected. Local beneficial impacts could include

increased reliability of agricultural and domestic
Water Transfers. Increased ability to transfer water water supplies and more reliable water supplies for 1
could result in more voluntary and beneficialwildlife areas on the valley floor.
redistribution of water resources among water users.
The degree which this would occur cannotAlternative 2. As described for Altemative 1, the ¯
accurately be estimated, storage component of Alternative 2 would probably

~esult in small beneficial impacts on water supply in
Sacramento River Region the Sacramento River Region. Slight adverse impacts ¯

on water supply allocation to the region would |
Storage and Conveyance probably occur for Configuration 2A, which does not

include storage.
Alternative 1. Water supply impacts in the Sacramento 1
River .Region are expected to be small. Due toAlternative 3. As des6dbed for Alternative 1 and 2,
existing constraints of conveyance and storage,the storage components of Alternative 3 would 1
impacts of configurations that do not includeprobably result in small net beneficial impacts to the |additional storage would be negligible, as indicatedwater supply reliability of the region. Configuration
by changes in tributary stream flows and Delta3A would probably see small adverse impacts. 1
exports. Addition of new storage in the region ¯
would increase the water supply, which would beEcosystem Restoration. A description of the effects
divertedto storage during relatively high flowon stream flows in the Sacramento Region of
periods. The increased storage would, increaseEcosystem Restoration Program in-stream flow 1
flexibility to supply water needs within the region ortargets is presented in Section 6.1.2. The impacts on
outside the region during dry periods, which wouldwater supply reliability would be similar to those
probably represent a beneficial impact on waterdescribed for the Delta, above.
supply relative to the No Action Alternative.

Coordinated Watershed Management. The
Construction of surface water storage facilities maydownstream impacts of most watershed ¯
have local construction, operation, and maintenanceimprovement projects on water supply would be
impacts on surface water supply and management,moderated by operationofmajor reservoirs that are
Specific local construction-related adverse impactspresent on most large tributaries between the upper ¯
would depend on the reservoir site selected forwatershed and the basin. 1
enhanced capacity. However, in general, adverse
construction related impacts on water supply are notThe various possible watershed projects could alter ¯
expected. Site-specific impacts would be identifiedflow regimes both in the upper watersheds and
in a project-level analysis, downstream. Depending on the size and scale of the

projects, effects could range from very limited
Conveyance of water from new water storage areasquantity and temporal changes in flows in nearby l
could result in a substantial increase in discharge instream reaches, to large-scale alterations in flow
local stream channels. Infiltration fxom the newregimes. Vegetation and habitat restoration projects
storage sites is also likely to occur and could resultmay increase retention of surface water in the
in elevated water tables and increased groundwaterwatershed, resulting in reduced extremes in runoff
d!scharge to springs below the reservoirs. Increased(reduced peak flows and increased base flows in
spring discharge would drain into ~the intermittentstreams). 1
stream eharmels below the dams. This is not likely
to significantly affect beneficial uses of the overallAlteration of timber harvesting practices could
system water supplies, change total runoff quantities if implemented over

1
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large areas. Reduced clear-cutting and overallThe San Joaquin River Region would generally
reductions in logging could substantially reducereceive water from the Delta (and the Sacramento
runoff from the forested areas. Maintained or.Region) and would experience a net increase in
reforested tree stands would increasewater supplies under Configuration iC.
evapoWanspiration, interception, and infiltration of

I precipitation, all of which reduce runoff. In areasAltemative 2. The impacts on water supply in the San
where snowmelt plays an important role in the flowJoaquin Region of configurations in Alternative 2
regime, reducing the effects of timber harvestingthat include a storage component would probably be
would increase shading which tends to reduce directsimilar to those described for Configuration 1C,

i evaporation of snow pack and maintains the snowabove. With no storage component, as in
pack longer. Range improvement activities couldConfiguration 2A, water supply, impacts would be

i ~
increase vegetation cover and reestablish ripariannegligible relative to the No Action Altemative.

’¯
habitat, both of which would tend to increase water
retention in watersheds. The net effect of all ofAlternative 3. The water supply impacts of
these potentially offsetting activities on water supplyConfigtwation 3A would be similar to those of

I is unknown. Configuration 2A, except that the ".increased capacity
of the isolated facility would enable slightly larger

Water Use Efficiency. The impacts of water use exports to theregion.

i efficiency program on water supply reliability would
be similar to those discussed for the Delta Region.Impacts of configurations that include a storage
Additionally, water use efficiency improvementscomponent would be similar to those described for
may allow for modifications to be made in the timingAltemative 1 C, above.
and amount of reservoir releases made for
agricultural or urban uses. Timing changes wouldOne of the water supply benefits of the isolated

i benefit fish and aquatic ecosystems, facility in Altemative 3, that distinguishes it from the
other alternatives, is an improvement in the quality

San Joaquin.River Region of water delivered from the south Delta pumping
facilities. Improved water quality may reduce the

Storage and Conveyance total amount of water needed to achieve a given
benefit. For example, higher quality water requires

i Water supply benefits from increased deliveries toless blending, there are fewer losses due to
the SWP service areas would generally occur undertreatment, and it can be applied to more beneficial
all configurations. The benefits would be greatest foruses than poorer quality water.
configurations that include storage. The benefits
would the location and volume of of the Restorationdependon storage, Impacts Ecosystem Program,
which would also affect transfer feasibility to someWater Quality Program, and the Water Use
extent. Also, the benefits of conjunctive use ofEfficiency Program would be similar to those

I groundwater are not easily predicted. However,described in the Sacramento River Region.
assuming that physical and administrative barriers to
transfers are minimal, the water supply benefits ofSWP and CVP Service Areas Outside the Central
storage configurations would be similar to thoseValley. The water supply impacts outside the Central
described f or the SWP-CVP Service AreasOutside Valley would generally be beneficial for all
the Central Valley, described in the followingalternatives.

I section.
The magnitude ofthe benefit depends on the amount

~emath/e 1. No change in water supply conditions of storage, as well as on .the operating rules applied
is expected for Configurations 1A and 1B relative toto the system. The following analysis applies to the
the No Action Alternative. entire SWP-CVP service area served by the Delta-

.. Mendota Canal and the California Aqueduct:

i Distribution of deliveries between service areas
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inside and outside the Central Valley has not beenimprovements which do not substantially affect
evaluated. However, similar %age changes aredeliveries. Deliveries are expected to be similar
expected to apply to all service areas, under Configurations 2B and 2E.

Figure 6.1.4-1 illustrates the predicted long termConfiguration 2D includes one-third the amount of
average annual deliveries to the SWP-CVP servicestorage as Configurations 2B and 2E. The channel
areas for each alternative configuration based onmodifications should have some synergistic effects
DWRSIM modeling. For example, deliveries under on water supply. For both the long term and
Configuration 1A would average about 5,900 TAF critically dry periods, deliveries are predicted to be
per year. slightly higher under Configuration 2D than under

Configuration 2A, but the smaller amount of storage
Figure 6.1.4-2 is based on a subset of the same dataprevents this configuration from performing as well
represented in Figure 6.1.4-1 and shows estimatedas Configurations 2B and 2E.
water deliveries for critically dry conditions. The
hydrology of the period from May 1928 to October Alternative 3. Configuration 3A slightly increases
1934 is represented. As can be seen, deliveriesaverage longtermDeltaexportscomparedtotheNo
would be reduced relative to long-term averages. Action Alternative and slightly decreases critically

dry period exports compared to No Action.
Alternative 1. Figures 6.1.4-1 and 6.1.4-2 show the Configuration 3A ddes not include additional
predicted deliveries for Configurations 1A and lB.storage, but it does include an isolated conveyance
Configurations 1A and 1B result in nearly identicalfacility that increases the efficiency of transferring
deliveries. Both would result in a small increase inwater from the Sacramento River to the CVP-SWP
long term average deliveries (water supply benefit)service area. The increase in Delta exports represents
relative to the No Action Alternative. a beneficial impact to water users in the SWP-CVP

service area.
Configurations 1A and 1B provide no noticeable
benefit compared to No Action during critically dry As shown in Figure 6.1.4-1, long term average

-periods. annual deliveries are expected to increase to a level
similar to those predicted under Configuration 2D.

Figures 6.1.4-1 and 6.1.4-2 show that for both the As shown in Figure 6.1.4-2, there would be a slight
long term average and critically dry periods, thedeerease in water supply during eritieally dry periods
addition of storage, as in Configuration 1C, enablesrelative to the No Action Alternative. This small
deliveries to be increased by about 800 TAF perdecrease in supplies is primarily due to the
year. This represents a substantial water supplyassumption that, whenever possible, exports would
benefit compared to the No Action Alternative. be diverted through the isolated conveyance facility

.as opposed to south Delta channels to maximize
Alternative 2. Configuration 2A would result infishery protection and export wat6r quality benefits.
similar water supply benefits as described above forThis assumed priority for location of divisions
Configurations 1A and .lB. Deliveries wouldresults in a need for additional Delta outflow to
increase slightly relative to No Action. maintain adequate flow in the lower Sacramento

River, and a small decrease in SWP-CVP water
Configuration 2B, which includes storage,, wouldsupply.
result in water supply benefits similar to those
described above for Configuration 1C. This isFigure6.1.4-1 shows that Configurations 3B and 3H
because the primary factor controlling water supply. (which both include 5,000 efs capacity conveyances)
reliability in Alternatives 1 and 2 is the amount ofand Configurations 3E and 31 (which both include
water that can be released from storage during dry15,000 efs capacity conveyances) pe.rform about as
periods. Configurations 2B and 2E differ fromwell as Configuration 1C and Configurations 2B/2E
Configuration 1C primarily ~with respect to North over the long term. This illusWates that the addition
Delta channel modifications and habitatof storage and not conveyance capacity is the
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principal factor governing the performance of these6.1.4.6 Mitigation Strategies
configurations.

Potential mitigation strategies revolve around
Figure 6.1.4-2 shows that the combination of storage6hanges that may be made in the system operating
and an isolated facility greatly increases deliveriesrules. Some of these rules may now place unduly
during critically dry periods, large obstacles in the way of storing water for future

beneficial use, or obtaining maximum benefits from
Figure 6.1.4-1 also shows that average annualwater that cannot be stored. Among the changes that
deliveries with a 5,000 cfs capacity isolated facilitycould result in improved water allocation are:
are predicted to be slightly higher than with a 15,000
efs capacity isolated facility. As described above,̄ Revised reservoir storage diversion rules;
this is due to the assumed priority of diversions̄ Revised in-stream flow requirements; and
through the isolated facility compared to diversions̄ Modified diversion demand targets.
from south Delta channels. Under this assumption,
the larger capacity isolated facility results in anIn addition, aquatic and riparian habitat may be
increased need for releases from upstream reservoirs make vulnerableprovidedto aquaticspeciesless to
to maintain adequate flow in the lower Sacramentothe harsh stream flow conditions caused by the large
River. fluctuations in releases that sometimes accompany

optimal operation of systemconveyances.
6d.4.5 Comparison of Program Elements to

Existing Conditions                  6.1.4.7 Potentially Significant Unavoidable
Impacts

Comparison of Program elements to existing
conditions indicates: None of the water supply impacts is expected to be

unavoidable.
~. All potentially significant but mitigable adverse

impacts that were identified when compared to
the No Action Alternative would still be
considered significant when compared to
Existing Conditions.

¯ No additional significant environmental
consequences have been identified when program
effects are compared to existing conditions as
opposed to No Action.

¯ The beneficial effects to water supply availablity
and would still be beneficial whenreliability
compared to Existing Conditions. These effects
are beneficial compared to existing conditions
and are even more beneficial when considered
with respect to future demands on surface water.

In summary, the conclusions regarding the
significance of project effects on water supply and
management when compared to existing conditions
would be similar to those compared to No Action.

!
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I 6.2 GROUNDWATER RESOURCES

Summary

Three general types of impacts on groundwaterI resources are reductions ¯ No Action would.lead to increasedidentified: in
groundwater quality; declines in water levels (or groundwater use and potential adverse
increases that cause drainage problems); and land

I subsidence induced by water level declines. The
impacts.

significance of these impacts is dependent on their¯ Alternatives 1, 2, and 3 are expected to
magnitude, and this has been assessedprovide additional surface water and

I qualitatively, .using professional judgement. Ingroundwater storage which will potentially
many instances, both beneficial and adversereduce the significant adverse impacts to
impacts may occur. All potentially significant groundwater resources throughout all "

I impacts are also potentially mitigable. Table 6.2- regions. -
1 provides a summary of environmental impacts¯ Ecosystem restoration, water quality, andrelated to groundwater resources,

levee programs would increase groundwater

I No Action Alternative. Under the No Action
recharge.

Alternative, increased demand for water combined¯ Potential adverse impacts due to reduction in

i with constraints on water supply are expected to groundwater recharge from water use
cause an increase in groundwater use in allefficiency and water transfer program
regions, leading to potentially significant declineselements.

I in groundwater levels, possible degradation of
water quality, and subsidence in some basins.
~These effects are expected to be most widely feltsurface water or groundwater storage. Additional

in the San Jbaquin River Region and in the SWPstorage is provided in Configuration 1C.

I and CVP Service Areas Outside the Central
Valley. Local effects will probably occur in the Short-term construction-related impacts on

Sacramento River Region, although subsidence isgroundwater resources at potential reservoir sites

I not expected there. In the Bay Region, significantwould vary, could be either adverse or beneficial,

declines in water levels are likely to occur, but forand would be addressed by project-specific
studies. Many of the potential sites are in isolatedthe most part, these are not expected to lead to

I significant land subsidence or reductions in watero groundwater basins and are not likely to cause

quality. Inthe DeltaRegion, where dependence onsignificant groundwater impacts. The effects of

groundwater is minimal except in the uplandincreased storage are generally expected to be

I margins, no significant change in groundwaterbeneficial in all regions except in the Delta, where

levels is expected, no impacts are expected.

Storage and Conveyance Operation of groundwater storage projects could
result in beneficial impacts as well as potentially

Alternatives 1 and2. Additional surface waterand significant mitigable adverse impacts on
groundwater quality such as: cause adverse third

I groundwater storage has the potential to reverse, effects in the Sacramento River and Santo various degrees, the adverse effects onJoaquinParty River regions; and cause land
i groundwater anticipated under the No Action

subsidence in the San Joaquin River Region~~r1 Alternative. No impacts are expected on

1 groundwater relative to No Action from Alternative 3. Potential impacts on groundwaterConfigurations 1A and 1B, which do not include
resources of Alternative 3 would be similar to
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3 1

1A 1B 1C 2A 2B 2D I 2E 3A 3B 3E 3I

Delta Region
~ I

Reduction in Groundwater
Quality +    + + + + +I + + + + + +
Net Decline in Water Levels + "+ + + ~ +    ~ + ~ ~ + ~ I
Subsidence

Bay Region

Reduction in Groundwater +      +     +     +     +      +     +     +     +     +     +     +Quality

lNet Decline in Water Levels + + + + + + + + + + + +

Subsidence + + + + + + + + + + + +

Sacramento River Region ’ ’ 1

Reduction in Groundwater
Quality INet Decline in Water Levels

Subsidence []    [] [] [] [] [] [] [] [] [] [] []

San Joaquin River Region []

Reduction i~ Groundwater

Net Decline in Water Levels

Subsidence ~ |    |    ~    + + + + + + + + I

SWP and CVP Service Areas Outside the Central Valley

Reduction ih Groundwater
IQuality

Net Decline in Water Levels

Subsidence D D    |    D    ~ D    ~    D    P    D    D    D .
!

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary from
one configuration to the other, l
LEGEND:
Level of Impact

¯ = Significant and unavoidable " ¯
! = Significant and mitigable
o ffi Less than significant
El = None
+ ffi Beneficial ¯
U = Unknown []

Table 6.2-1. Summary of Environmental Impacts Related to Groundwater Resources
1
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I those described due to the storage components ofresulting in increased potential for groundwater
the other alternatives. Configurations 3B, 3E, 3H,contamination.

I and .31 include an in-Delta storage.facility, which
has the potential for increasing groundwaterWater Use Efficiency Program. The Water Use
seepage problems on adjacent land tracts withinEfficiency Program may have beneficial impacts

I the Delta that may require significantly increasedin all regions, and could have adverse impacts on
groundwater pumping, groundwater resources in the Sacramento River

and San Joaquin River regions and in the SWP

i Ecosystem Restoration Program. The Ecosystem and CVP Service Areas Outside the Central
Restoration Program would probably impactValley. Adverse impacts from water conservation
groundwater resources indirectly through itsc6uld result where reductions in irrigation reduce
effects on surface water supplies. Reductions ingroundwater recharge. However, one of theI surface lead substitution of Efficient Water Practiceswatersuppliesmay to Management (EWMP)
groundwater for surface water. The effects arein the Agricultural Water Management (AB 3616)
more likely to be significant in the San Joaquinprocess is to optimize conjunctive use of surface

I River Region, but could also occur, to a lesserand groundwater resources. If implemented, this
extent, in the SWP and CVP Service Area Outsidecould offset any adverse impacts from improved
the Central Valley~ Beneficial impacts areon-farm water use efficiency.

i expected due to increased groundwater recharge
associated with increased in-stream flows in theWater Transfers. Water transfers could improve the
Sacramento River and San Joaquin River regions,distribution of water resources and reduce reliance

I In the Delta, conversion of agricultural land wouldon groundwater in some areas. However, adverse
probably lead to reductions in pumping forimpacts could occur if the transfers (or water use
dewatering. Setback levees would probablyefficiency measures) induce growth.

I increase groundwater recharge along Delta
margins because widening streams increasestheGroundwater substitution transfers (where surface
surface area~through which recharge occurs, water is transferred and replace with pumped

I groundwater) may contribute to overdraft, may
WaterOualily Program. The Water Quality Pr. ogram directly affect accretion to or depletion from
is not expected to result in adverse groundwaterstreams, may result in land subsidence, and may

i impacts, but may have beneficial impacts onresult in increased pumping costs for other
groundwater quality. These would primarilygroundwater users.
occur in the Sacramento River and San Joaquin
River regions and in the SWP and CVP Service6.2.1 Affected Environment/I Area Outside the CentralValley. Existing Conditions
Coordinated Watershed Management. Coordination

I of watershed management is expected to have6.2.1.1 Groundwater Hydrology
beneficial impacts on groundwater quality and
improve groundwater storage (reverse localAbout 30% of runoff from rainfall and snowmelt

I declines in water levels) in upperwatershed areas,moves quickly over the ground surface and flows
Existing groundwater quality in the upperinto streamehannels. Someoftherunofffromthe

watersheds is generally high. The primary issuesupper watershed is transferred out of the

I of concern to groundwater resources in the upperwatershed in canals or pipelines, but some of the

watershed areas include increased demand forrunoff and streamflow is able to percolate below

groundwater resources resulting in local depletionthe ground surface and recharge subsurface

i of groundwater storage, reduction in groundwateraquifers. Aquifers may be limited in their lateral

discharge to springs and surface water features,extent, thickness and ability to discharge water

and increased urban and industrial developmentdue to geologic and structural constraints.
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Water that percolates deeply enough can reach thē California landowners have a correlative right
groundwater table. At this point, the slope of the to extract as much groundwater as they can
groundwater table determines which direction put to beneficial use. In some basins, that
groundwater will flow. Often the slope of the correlative right has been formally defined by
water table mimics the slope of the land surface, a court. But the State does not have statutory
but this is not always the case. After travel authority to manage groundwater, and no
through the aquifer, some ofthe groundwater may systematic statewide groundwater
discharge at the surface further downslope in’ management program currently exists.
springs, lakes, or streams.

¯ Only a small fraction of the State’s
Groundwater from wells drilled into aquifers are groundwater is actively managed under a
used by private and municipal users for formal groundwater management program.
consumption as drinking water, irrigation water, Those groundwater management programs
and for industrial uses. Thin soils and steep that exist have usually been developed on an
slopes in upper watershed areas often limit the ad hoe basis in response to local initiative.
groundwater storage capacity of aquifers in these Recent legislation (AB3030) allows certain
areas, existing local agencies to manage

groundwater. Also, cities and counties may
Groundwater is also present in significant adopt ordinances giving them authority to
quantities in fractured rock aquifers that lie manage groundwater, although this has not
outside of identified groundwater basins. This ¯ occurred.
water is extensively used within upper watershed
areas, particularly in the Sierra foothills, for̄ Twelve groundwater management districts
homesite development and some agricultural have been established through special
development. Well yields are typically low, and legislation. Of the six that are within the
water quality may be affected by local pollutant CALFED program study area, five are within
sources, such as septic tank effluent, the SWP and CVP Service Areas Outside the

Central Valley, and one is in the watershed of
6.2.1.2 Groundwater Use the Sacramento River Region.

Current groundwater conditions in California are° In some groundwater basins, disputes over
the result of human actions superimposed on the how much groundwater can rightfully be
physical environment defined by geologic and extracted by each landowner have been
hydrologic conditions and processes. The human adjudicated by the courts. In these
component in this equation is influenced by a adjudicated basins, the court defines the basin
complex system of rules and overlapping boundaries and appoints a watermaster to
jurisdictions, some of which are incorporated in oversee the court judgement.    Two
the California Water Code, local ordinances, adjudicated basins (the Cummings Basin and
Regional Water Quality Control Board Basin the Tehachapi Basin) are located in the upper
Plans, the California Code of Regulations, and in watershed of the southern San Joaquin
various federal laws.    No summary could Valley. One of the adjudicated basins is
adequately encompass the legal and regulatory outside the CALFED Program study area, in
framework that conditions that portion of human the North Coast Region. The remaining 13
activities that fall into the realm of groundwater adjudicated basins are within the SWP
"management." Among the pertinent features of Service Areas Outside the Central Valley.
the regulatory framework of groundwater
management are the following:    "
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6.2.1.3 Delta Region In the central Delta, the aquifer consists of many
poorly connected sand and gravel units that are

Historical Perspective. Information on use of locally confined by silt and clay layers. Both low
groundwater in the Delta Region is limited,yields to wells and poor water quality limit the use
Historically, groundwater pumping in the centralof groundwater in the central Delta. Groundwater
Delta has been used to drain waterlogged soils forfrom depths of less than 100 feet is too saline for
agriculture. Groundwater use has been limited tomost beneficial uses in an area covering over 200
the upland areas on the Delta periphery, square miles of the central Delta.

Identification and characterization of groundwaterMost groundwater pumping that occurs onof the
basins is the responsibility of the Department ofDelta islands is for the purpose of draining crop
Water Resources (DWR). The first lands. The land surface on many Delta islands

lies below the elevation of water in thecomprehensiveinventoryof the
basins in the State was completed in 1975, andsurrounding channels, and would be flooded if
published as Bulletin 118. Bulletin 118 wasgroundwater levels were not lowered by pumping.
revised in 1980 in to legislation The Delta aquifer is recharged primarily by streamresponse
requiring that DWR "identify the State’sflow, and to a lesser degree by underflow from
groundwater basins on the basis of geological andadjacent aquifers.
hydrological conditions and conside~’ation of
political boundary lines whenever praetieai."One type of land subsidence is associated mainly
DWR was also asked to identify basins subject towith loss of peat soils. As water levels decline,
"critical conditions of overdraft." Bulletin 118-80 oxygen from the atmosphere enters the poor space
identified 450 groundwater basins, 11 of whichonce occupied by water. The oxygen reacts with
were found to be subject to critical conditions of the peat, which is composed of plant material, and
overdraft. One of these, the Eastern San Joaquinslowly causes it to oxidize, which is a chemical
County Basin, is located in the Delta Region, andprocess like burning. The byproducts of oxidation
extends into the San Joaquin River Region.of peat are carbon dioxide and water. As a result,
Figure 6.2.1-1 shows the distribution of geologic the peat disappears and no longer supports the
materials that have been def’med as groundwater~overlying soil, resulting in subsidence.
basins.

Around the margins of the Delta Region both the
DWR has recently revised the descriptions ofqualityandyieldof groundwaterishigher thanin
some groundwater basins, which will be publishedthe central Delta lowlands. Groundwater is relied
in a future edition of Bulletin 118. Theupon in the peripheral Delta uplands for both

of basins in domestic and agricultural uses. Average annualdescription groundwater presented
this report is based, to the extent possible, on thegroundwater withdrawals are estimated to range
working definitions currently used by DWR staff, from 100,000 to 150,000 acre-feet in upland areas

Existing Conditions. The Delta Region is underlain
of theDelta.

by organic-rich, fine-grained alluvial soils. Peat6,2.1.4 Bay Region
deposits more than 20 feet thick are found in the
central Delta. These deposits have been mined inHistorical Perspective. Groundwater resources in
some areas for use as a soil amendment. Beneathbasin areas of the Bay Region have been subject
the young surfieial deposits are up to 3,000 feet ofto overdraft conditions leading to salt water
unconsolidated non-marine sediments. Theseintrusion and subsidence, and pollutant loading
deposits contain the principal regional aquifer infrom urban-industrial sources. Basin aquifers are
the Delta. generally protected from surface contamination to

some extent by thick clay deposits.

! CALFED Bay-Delta Program Dra~ Programmatic EIS/EIR                                  6.2 GROUNDWATER RESOURCES
6.2-5

!
C--005304

(3-005304



!

Sacramento River Region

I
.... ~-:- Delta Region

..... San Joaquin River and
Tutare Lake Basin Region

"Outer"-’                                                                                                            i
Bay

!
Bay Region                            //"

!

SWP and CVP Service
Outside Central Valley

Water Bearing Materials

I

Figure 6.2.1-1. Distribution of Groundwater Basins in California
CALFED Bay-Delta Program Draft Programmatic EIS/EIR 6.2-6 6.3 GEOLOGY AND SOILS

0--005305
C-005305



Groundwater conditions in the Santa Clara CountyGroundwater storage in the South Bay is
Basin exemplify the range of problemsestimated to be 6.5 million acre-feet.
~ncountered elsewhere in the Bay Region. The
basin aquifers were heavily pumped to meetGroundwater quality may be affected by a number
agricultural and municipal demands prior to theof processes.    Contaminants may reach
1960s, causing land subsidence, increasedgroundwater from surface or subsurface sources,
flooding potential, and salt water intrusion insuch as hazardous waste sites, underground
portions of the basin. A county-wide groundwater storage tanks, or from polluted streams.
managementprogramwas implemented, includingGroundwater pumping may induce poor quality
construction of artificial recharge basins togroundwater from one areato migrate into another
replenish groundwater, well registration to controlarea. Salt water intrusion caused by groundwater
cross-contamination of aquifers by intruding saltpumping in coastal areas is an example of this. In

and extraction monit6ring general, long-term degradationinwater, a groundwater any
and pumping fee program to track withdrawalsgroundwater quality is considered significant.
and fund the replenishment program. WidespreadHowever, under some conditions, a reduction in
groundwater pollution from industrial sources alsogroundwater quality may be less than significant
occurred as the region underwent intenseif it does not result in a reduction in the beneficial
industrial development and urban expansion,uses of the water resource, and if it does not
Large-scale, long-term groundwater extractionconflict with a promulgated regulatory standard.
and treatment projects have been undertaken to
remediamsomeofthegroundwatercontaminationGroundwater quality varies throughout the Bay
sites. Region depending on local geological and land

use conditions. In the North Bay, water quality is
Groundwater use in the Bay Region has decreasedgenerally good, although some areas experience
and surface water use has increased as the regionelevated iron, boron, hardness, total dissolved
has undergone urban expansion. Surface water issolids (TDS), and chloride..    Elevated
imported from the Delta through the CVP andconcentrations of nitrates occur in the Napa and
SWP and from other sources. However, Petaluma basins where fertilizers are intensively
groundwater use tends to increase during lowused. In the southern Suisun-Fairfield Basin,
rainfall periods. Duringthe 1987to 1992droughtsaltwater intrusion has occurred due to over-
for example, groundwater use increasedextraction of groundwater.

to make for decreased surfacesubstantially up

water supplies.                                 Groundwater quality is poor in many parts of the
South Bay. Elevated levels of TDS, chloride,

Existing Conditions. Within the Bay Region, boron, and hardness occur inthe Livermore Basin.
groundwater is found in both alluvial aquifers andIn the San Mateo, Santa Clara County, Pittsburg.
in fractured rock. Alluvial basin deposits near the. Plain, and Niles Cone basins salt water intrusion
Bay range in thickness up to 1,000 feet. Wellinduced by over-extraction of groundwater has
yields typically range from less than 100 to overI~een a problem in the past, and is now being
3,000 gallons per minute. Recharge to the alluvialaddressed through artificial groundwater recharge
basins occurs primarily from infiltration ofand monitoringofgroundwaterwithdrawals.
rainfall along stream channels. Artificial recharge
in Santa Clara County and the Niles Cone Basin 6,2,1.5 Sacramento River Region
also account for significant local groundwater
recharge. Historical Perspective. Prior to development,

aquifer recharge to the Sacramento Valley Basin
Total average groundwater use in the region iswas mainly from infiltration along streambcds and
estimated to be about 190,000 acre-feet per ye.ar,from subsurface inflow along basin boundaries.
The estimated groundwater storage in the NorthWith the introduction of agriculture ~o the region,
Bay is estimated to be 1.7 million acre-feet.
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seepage from irrigation canals and deepand in the Marysville area east of Sutter Buttes
percolation of applied irrigation water contributedresulted in additional declines between 1960 and
to recharge. 1974.

Historical data show that surface water andGroundwater levels in the spring of 1986-
groundwater are closely linked in many parts ofindicated little change from 1974 levels. Spring
the basin. When the water table rises above the1993 water level data indicated the presence of a
level of water in a stream channel, groundwaterpumping depression in Sacramento County.

tends to flow from the aquifer to the streamGroundwater levels in mu~h ofthewestern part of.
(gaining stream). When groundwater levels fall,both Sacramento and San Joaquin counties were
the stream loses water by seepage to themore than 40 feet below sea level. In all other
underlying aquifer (losing stream) contributing toareas of the Sacramento Valley alluvial basin,
groundwater recharge. The gaining component ofabove normal runoff during the 1992/1993 wet
a stream is dependent on cyclic changes inseason resulted in. nearly full recovery of
recharge, and is an indicator of the unfilledgroundwater levels to pre-drought (1987 to 1992)
storage capacity of the upper aquifer. A study ofconditions.
stream gains and losses for the period 1961 to
1977, an average recharge period, indicated thatA long-term decline in groundwater storage can
streams in the central and eastern Sacramentohave a number of secondary impacts, depending
Valley were generally gaining streams, while weston specific conditions in the basin. Among these
side streams and the American River were losingare land subsidence, increased cost of pumping,
streams, permanent reduction in permeability of aquifers,

and reduction in water quality.
Over the long term though, if the amount of water
stored in a groundwater basin is to remainDeelining water levels may eaus~ land subsidence
constant, the outflow from a basin cannot bein at least two ways. In.some aquifers, the sand
greater than the recharge to the basin. A long-and silt particles that form the matrix of the
term decline in groundwater sto~age, which wouldaquifer are kept slightly separated from each by
be observed as a general decline in regional waterthe buoyancy effects of the water. The water
levels, is the result of more outflow than inflow,prevents the particles from compressing under the
Recharge can include infiltration of surface water,weight of the overlying soil. When the water is
groundwater underflow, orgroundwaterinjeetion,removed, however, the particles settle closer
Outflows include groundwater underflow,"together. Subsidence is just the combined effect
discharge to surface water bodies (springs,of all of the settling of particles within the aquifer.
streams, lakes), groundwater pumping, andThe more water is removed, the more subsidence.
evapotranspiration. Some of this compression is irreversible, so that

even if groundwater returns to its previous level,
In the fall of 1960, regional groundwater levelsthe pore space between particles will remain
north of the Sutter Buttes were similar to watersmaller than before the compression occurred.
levels observed in the early 1900s. However,Subsidence can cause damage to structures and
south of the Sutter Buttes, groundwater levels inincrease flooding potential on low-lying land.
several areas of Yolo, Solano, and SacramentoReduction in the pore space in the aquifer may
counties had dropped nearly 50 feet since thealso reduce the permeability of the aquifer,
early 1900s. Groundwater levels in areas north ofreducing the rate of groundwatel: flow under
the Sutter Buttes continued to show little sign ofpumping pressure.
long-term declines through the mid 1970s. By the
spring of 1974, groundwater levels south of theLand subsidence due to groundwater declines
Sutter Buttes had recovered somewhat, due toexceeded two feet by 1973 in the area east of
above normal runoff. However, continuedZamora and west of Arbuckle. Subsidence
groundwater development in Sacramento Countyexceeded one foot near Davis by 1973. Localized ~
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I land subsidence continued to occur in the Davis-resources are relatively undeveloped. However,
Zamora area during the. 1987 to 1992 drought,in some areas wells drilled in fractured rock

I Figure 6.2.1-2 shows areas of historical landprovide the water supply for permanent or
subsidence, recreational homesites. Due to the low porosity of

rock fractures, the rapid flow along fractures, and

I Existing Conditions. For discussion purposes,the potential for fractures to intercept surface
groundwater sub-basins located within the floor ofsources of pollutants, development of
the Sacramento Valley, between Redding and thegroundwater in fractured rock has led to problems

i Delta Region, are considered together as one unitof interference between wells and contamination
herein called the Sacramento Valley Alluvialfrom septic tank effluent. The SierraValley Basin
Basin. Depth to the base of freshwater in thehas been identified as a special problem basin.
Sacramento Valley Alluvial Basin, ranges fromDrilling of large agricultural wells and growth ofI 1,000 feet in the Orland area to nearly 3,000 feethousing water levelssubdivisionshasalsocaused
in the Sacramento area. Most recharge to thein the formerly artesian aquifer to drop below the
basin occurs along the north and east boundariesground surface, complicating the problem of

I of the Sacramento Valley, where runoff isproviding winter water for cattle.
greatest. Seepage from applied .irrigation and .
from irrigation distribution canals is an importantNatural groundwater quality is generally excellent

I component of groundwater recharge in some partsthroughout the Sacramento Valley and is suitable
of the Sacramento Valley. Usable storagefor most uses. The concentration of TDS is a

. capacity is currently estimated to be 40 milliongenerai indicator of water quality. TDS is less

I acre-feet. The perennial yield (the amount ofthan 300 mg/L in most areas of the Sacramento
groundwater that can be extracted indefinitelyValley. However, TDS has been reported above
from an aquifer without long-term adverse’ the short-term drinking ~water standard of 1,500
impacts) has been estimated to be 2.4 millionmg/L in groundwater samples from wells south of
acre-feet per year. Current groundwaterthe Sutter Buttes and west of Sacramento. Iron
withdrawals.from the alluvialbasins are estimatedand manganese concentrations from mineral

i to total 2.6 million acre-feet. Although total sources have. been reported in excess of drinking
withdrawals are not much greater than thewater standards in some wells in the Butte, Sutter,
estimated perennial yield, local groundwater,and Colusa sub-basins and in the southern

i depressions have developed in some areas due toSacramento Valley. Levels of boron in the range
the uneven distribution ofpumping~ In particular,of 0.75 mg/L, which is high enough to impact
a severe groundwater depression has developed inboron-sensitive plants, have been observed in a
the regional aquifer beneath Sacramento County.wide region of the southern Sacramento Valley

I Figure 6.2.1-3 shows recent groundwater levels inthat includes Vacaville, Rio Vista, and West
the Sacramento Valley. Sacramento, and also.east of Red Bluff.

: i In some areas, near the Sacramento River, theElevated concentrations Of introduced
stream channel is higher in elevation than thecontaminants have been observed in some areas.
surrounding land surface. This condition canNitrate concentrations from dispersed soureeshas
result in waterlogging of lands adjacent to theexceeded the primary drinking water standard of
river and consequent crop losses due to seepage45 mg/L in some wells in the Butte and Colusa
from the stream channel. DWR has identifiedsub-basins, in the Chieo area, and in the southern

~
¯ several areas where this problem occurs. Sacramento Valley. Pesticides have been

observed sporadically in wells in the Butte sub-
. Groundwater is not widely used in the upperbasin. The pesticides bentazon and

~ ¯ watershed area due to the availability of surface~ dibromochloropropane (DBCP) have been widely

1 water. In general, groundwater quality in thereported in groundwater in Sutter County.
upper watersheds of the Sierra Nevada is good;Various pesticides are widely reported in wells in

i recharge is generally high and groundwaterthe Colusa sub-basin.. Bentazon is reported
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throughout the Feather River Basin in Butte,Merced County to Kings County. Subsidence of
Yuba, Placer, and SuRer counties, and in isolateup to 30 feet has been measured in parts of
wells in the Yuba and American. sub-basins,northwest Fresno County.
Elsewhere, groundwater contamination is
generally limited to specific contaminant releaseFrom 1984 to 1996, land subsidence has been
sites, reported along the Delta-Mendota Canal. About

1.3 feet of land subsidence occurred near the
6.2.1.6 San Joaquin River Region Mendota Pool, and about 2.0 ~feet of subsidence

occurred about 25 miles northeast of Mendota
Historical Perspective. Prior to development,Pool. From 1990 to 1995, up to 2.0 feet of
streams were typically i~ hydraulic connectionsubsidence was reported in the Westlands
with shallow groundwater.    Agricultural Irrigation District along the California Aqueduct.
development has caused groundwater levels to
decline in many areas, so that most streams loseExisting Conditions. For purposes of this report,
water from seepageratherthangainingwater fromthe groundwater basins that occupy the floor of
groundwater. Prior to development, groundwaterthe Central Valley within the San Joaquin River
in the San Joaquin River Region flowed from theRegion are referred to as the San Joaquin Alluvial
valley flanks to the axis, then north toward theBasin. This is the most important basin in the
Delta. Large-scale groundwater developmentregion, although a number of small, isolated
during the 1960s and 1970s, combined with thebasins also exist in the upland margins of the
introduction of imported surface water supplies,valley. Although the aquifers underlying the
has ~modified the regional groundw~iter flowentire San Joaquin Alluvial Basin are able to drain
pattern, creating small groundwater depressionsnorth to the Delta Region, the southern portion of
ānd mounds. Also, thousands of wells perforatedthe basin (roughly south of the Kings River) is
both above and below confining layers havesufficiently isolated from the northern portion of
increased the eormection between distinct aquifer" the basin, that it can be thought of as a distinct
units, groundwater basin called the Tulare Basin.

From the 1920s until the mid-1960s, the use ofBecause the Modified E. Clay and other clay
groundwater for irrigation Of crops in the Sanlayers prevent recharge of the eonf’med aquifer in
Joaquin Valley increased rapidly. Declines inthe central portion of the valley, most recharge to
groundwater levels due to this increasedthe confined aquifer occurs along the margin of
groundwater use caused land subsidencethe valley. Recharge to the shallow unconfined
throughout the west side and southern portions ofand semi-confined aquifers is contributed by
the valley. From 1920 to 1970, almost 5,200 seepage from stream channels, deep pereolation of
square miles of irrigated land in the San Joaquinapplied irrigation water, and seepage from
River Region registered at least one foot of landirrigation distribution and drainage canals.
subsidence.    Land subsidence has been
concentrated in areas underlain by the CorcoranCurrently, heavy groundwater pumping in some
Clay, where pumping from the confined aquiferparts of the San Joaquin Valley, combined with
resulted in dramatic reductions in the confiningreductions in recharge, has created local cones of
pressure that stipported the overlying deposits,depression that draw groundwater from
The effect is less pronounced in areas underlainsurrounding areas into the regions of concentrated
only by an unconfined or semi-confined aquifer,pumping. Regional groundwater level contours
Figure 6.2.1-4 shows the distribution of the from wells completed in the unconfined or semi-
Coreoran Clay and of subsidence in the Sanconfined aquifer zone are shown in Figure 6.2.1-5
Joaquin River Region from 1926 to 1970. Theto illustrate the compartmentalized flow pattern in
largest area is the Los Banos-Kettleman Hillsthe shallow aquifer. Similar conditions occur in
area, which covers 2,600 square miles .fromthe confmed aquifer.
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Cones of depression can be seen in Figure 6.2.1-5for agriculture. In the western portion of the
in the vicinity of Fresno and near Merced, whileStanislaus River watershed, groundwater pumping
a groundwater high, shown as a closed 200-foothas historically been used for control of high
contour, can be seen near the boundary betweengroundwater levels. Along the San Joaquin River
Fresno and Kings County. This groundwater.from the confluence with the Tuolumne River
high, due to inflow from the alluvial fan of thethrough the South Delta, flood control operations
Kings River, acts as ahydraulic barrier preventingin conjunction with spring pulse flow
groundwater from the Tulare LakeBasin fromrequirements have recently contributed to
flowing north into the Kings Basin. seepage-induced waterlogging damage of low-

lying farm land.
Northwest of the groundwater high and southwest
of Fresno is a groundwater depression, shown byTDS concentrations in groundwater along the east
the open 50-foot elevation contour. Theside of the San Joaquin Valley are generally lower
depression prevents groundwater in the vicinity ofthan along the west side. The difference is mainly
the Kings River from flowing north into thedue to differences .in quality of aquifer recharge.
Chowehilla area. Further to the north is anotherOn the west side of the valley, concentration
groundwater depression shown by a closed 50-range from 500 to 2,000 mg/L.    The
foot contour. This depression captures water inconcentrations in excess of 2,000 mg/L typically
the Chowehilla area and prevents it from movingoccur above the Modified E Clay layer, in the
north into the Merced area. semi~confined zone. In the center and east side of

the valley, concentrations are generally less than
Usable groundwater storage capacity for the500 mg/L.
northern portion of the San Joaqu.in Valley is
estimated to be approximately 24 million acre-Use of groundwater from above the Modified E
feet. The perennial yield is estimated to beClay by agriculture is limited in the western
approximately 3.3 million acre-feet per year.portion of Fresno and Kings counties due to high
Average annual groundwater withdrawals areTDS concentrations.    Municipal use of
estimated to be 3.2 million acre-feet, of whichgroundwater is limited by TDS concentrations in
about 70% is used for agriculture, scattered locations throughout the San Joaquin

Valley.
Total groundwater overdrafts inthe northern San
Joaquin Valley were recently estimated to beHigh boron concentrations occur in the
about 0.2 million acre-feet per year for 1990 northwestern part of the San Joaquin River
normalized conditions. Conditions are normalizedRe.gion.. Agricultural use of groundwater is
to a 1990 level of development and adjusted tolimited by boron in eastern Stanislaus and Merced
remove unusualconditionsaffeetingwatersupplycounties, and in western Fresno and Kings
and demand to facilitate identification of long-counties.~ In the southern portion of the Tulare
term trends. Lake Basin, high concentrations of boron are
’ ~ generally found in areas southwest of Bakersfield
Groundwater level declines in the lower confined(greater than 3 mg/L) and southeast of Bakersfield
aquifer of more than 400 feet have been observed(1 to 4 mg/L). Concentrations as high as 4.2 mg/L
along the west side of the ~’egion. The declineshave been measured near Buttonwillow Ridge and
were partially reversed after the introduction ofBuena Vista Slough.
imported water supplies.

Arsenic is a naturally occurring trace element that
In some areas, high groundwater levels rather thanCan be toxic to both plants and animals. Arsenic
declining water levels, are the principal concern,concentrations should generally be less than 1 ~0
In the lower reaches of the San Joaquin River, themg/L for irrigation use, while the primary
confluences of major tributaries, and in certaindrinking water standard is 0.050 mg/L. Arsenic
other areas, a high water table reduces use of landconcentrations limit the use of groundwater as a
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source of drinking water in eastern Contra Costa,recharge or may be used in lieu of groundwater
Stanislaus, and Merced counties, and western San(and vice versa), the mismatch of jurisdictional
Joaquin County, and the southwest comer of theboundaries presents a potential problem for the
Tulare Lake Basin. ¯ Agricultural use ofconjunctive management of surface water and
groundwater is impaired due to elevated arsenicgroundwater.
concentrations in the ~Tulare Lake Basin,
particularly in areas of the Kern .Basin nearOf the CVP service area, only the San Felipe
Bakersfield. Division lies outside the Central Valley. The San

Felipe Division overlapsseveral distinct
Naturally high concentrations of selenium occurgroundwater basins..
in soils and groundwater on the west side of the
San Joaquin River Region. Selenium and otherIn the northern central coast, groundwater is the
mineral constituents is leached from soils~byprimary source of water for both urban and
irrigation, and may be concentrated in shallowagricultural use. The Carmel, Pajaro, and Salinas
groundwater or agricultural drain water. Therivers provide most of the groundwater recharge
primary drinking water standard for selenium isfor the area. Extraction of groundwater in excess
0.050 mg/L, but U.S. EPA has identified chronic of reeh.arge has resulted in groundwater level
and acute threshold concentrations for protectiondeclines and seawater intrusion in coastal areas.

of wildlife and aquatic 6rganisms, of 5 and 20Within the Pajaro Valley, groundwater
btg/L, respectively, while the Regional Waterwithdrawals are estimated to be about 64,000
.Quality Control Board has set monthly mean andacre-feet per year. About 550,000 acre-feet per
daily maximum selenium objectives of 5 and 12year is extracted from the Salinas Valley.
~zg/L, respectively. Selenium concentrations in
groundwater in the western part of Fresno andThe SWP service area overlaps the CVP’s San
Kings counties has limited its use as a drinkingFelipe service area in Santa Clara County, and
water supply, includes more than 15 million additional acres

outside the Central Valley. Units of the SWP
In the Tulare Basin, and in large areas of easternservice area outside the Central Valley include
Fresno and Tulare Counties, the pesticides DBCPparts of the North Bay and South Bay service
and ethylene dibromide (EDB) have exceededareas and the entire Central Coastal and Southern
primary drinking water standards, resulting inCalifornia service areas. These are briefly
limitations on groundwater use. described below.

Groundwater in the Yosemite Valley basin is notThe North Bay service area, which includes the
widely used. Napa County and Solano County Flood Control

and Water Conservation districts, overlaps
6.2.1.7 SWP and CVP Service Areas Outside groundwater basins in Napa and Solano counties.

Central Valley The South Bay service area includes the Santa
Clara Valley Water District, the Alameda County

The CVP and the SWP supply water to water Flood Control and Water Conservation District,
agenciesboth insideand outsidethe Central Zone 7, and the Alameda County Water District.

Valley. Contractor agency jurisdictions typicallyThese districts overlap several distinct
are large enough to include several groundwatergroundwater basins in Santa Clara and Alameda
basins. Some groundwater basins extend beyondcounties.
the boundaries of one contractor agency into an
adjacent contractor area, while portions of otherThe Central Coastal service area of the SWP
groundwater basins lie outside any SWPincludes the San Luis Obispo and Santa Barbara
contractor area boundary. Since CVP and SWP County Flood Control and Water Conservation
water potentially contributes to groundwaterDistricts, and overlaps a number of distinct

groundwater basins.
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In the inland desert areas, groundwater is thewere performed. Descriptive information f or each
principal source of water. Relatively low rechargealternative was used together with SWP and CVP
rates in comparison to their large storagesimulation studies and professional judgment to
capacities has lead to groundwater extraction indetermine whether potential changes in
excess of recharge in many desert basins, groundwater conditions could occur under the

alternatives. Particular focus was given to
A large number of distinct groundwater basins liestakeholder concerns that have been identified
within the Southern California service area of thethrough the CALFED groundwater outreach
SWP. Much of this area (over three .millionprogram.
acres), is in the service area of the Metropolitan
WaterDistriet(MWD)ofSouthernCalifornia, the 6.2.2.2 Significance Criteria
San Bernardino Valley Municipal Water District
(over 200,000 acres), or Gorgonio Groundwater impacts include changesintheSan Pass
Water Agency (140,000 acres). In this heavilygroundwater quantity, or quality. The following
urbanized area there is less reliance onconditions would be considered significant
ḡroundwater and more on surface water imports, if occurred result ofimpacts they as a
However, past uncontrolled groundwater use hasimplementing program actions:
lead to declining groundwater levels and seawater
intrusion in some basins. Most of the major̄ any measurable degradation in groundwater
groundwater basins have been adjudicated, or quality relative to regulatory standards or
groundwater use is restricted through a basin-wide potential beneficial uses of groundwater;
planning process.

¯ a substantial long-term decline in
Contamination is ano~er factor limiting the use of groundwater levels, or a net reduction in
groundwater in some parts of the region, including groundwater storage, resulting in third party
the San Fernando, San Gabriel, Upper Santa Ana effects; and
Valley, and San Jacinto areas, and scattered
portions of San Diego County. ° detectable land subsidence caused by water

level declines.
Two of the principal water contracting agencies in
the Lahontan region are the Mojave WaterAt th~ programmatic level, these impacts are
Agency, which serves an area of over threegenerally identified at the scale of a groundwater
million acres, and the Antelope Valley-East Kernbasin or sub-basin. Impacts may be either adverse
Water Agency, which serves an area of over 1.5or beneficial. Although increases in groundwater
million acres. Approximately the northern half oflevels consideredaretypically tobebeneficial,
the Colorado Desert Region is in the service areaincreases that cause waterlogging of agricultural
of the Mojave Water Agency, while the southerncrop lands would also be considered an adverse
half represents the service areas of the Coaehellaimpact under some conditions.
Valley County Water Agency (about 600,000
acres) and the Desert Water Agency (aboutThe significance of declining (or increasing)
200,000acres). Water levels depends on the duration and

permanence of the impact. In the short-term,
6.2.2 Environmental groundwater levels fluctuate naturally because of

~,onsequence$ changes in rainfall that affect recharge rates.
Short term changes in water levels that are within

6.2.2.1 Assessment Methods the normal range of groundwater fluctuations
would not be considered significant.

Groundwater impacts were evalu~ited
qualitatively. No groundwater modeling studies
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This could lead to significant declines in
Discussion of third-party effects can be found in the groundwater levels in areas with good quality
Agricultural Resoumes Section 8.1 and Environmental groundwater supplies. Increased groundwater use
Justiee Seetion8.10ofthisdoeument. would probably occur mainly in rural areas,

including    those with expanding urban
populations, where local sources of groundwater
may be an economical alternative to imported

6.2.2.3 Comparison of No Action Alternative surface water. Significant but mitigable impacts
to Existing Conditions would probably occur in basins such as the-¯

Livermore, Napa and Sonoma valleys.

Delta Region. No net change in groundwater use in
the Delta is expected under the No Action Groundwater quality degradation dueto saltwater

Alternative. However, subsidence of Deltaintrusion may occur in shoreline areas around the

Islands will continue due to continuedBay Region, and land subsidence may occur

groundwater pumping for drainage of crop lands,locally in areas where groundwater basin

Subsidence is a significant, mitigable impact. Nomanagement plans have not been developed.

other groundwater impacts are expected in theHowever, these impacts are not likely to be

Delta Region. significant because these problems are widely
recognized, and monitoring will be conducted to

Bay Region. Under the No Action Alternative, identify problems before they become severe.

groundwater quality is likely to continue to
improve in areas with point source pollutionSacramento River Region. Changes in groundwater

problems, as identified groundwater pollutionconditions are expected to occur in response to
sites are ele=ined, up and point and non-pointincreased local demand for groundwater. Based

continue to be eliminated. Water levels in on current trends, groundwater declines couldsources
areas subject to subsidence will continue to becontinue in the Yolo County area of the

monitored, and groundwater recharge basins willSacramento Valley Basin, and in the Sacramento

continue to be operatedto prevent subsidence dueCounty Basin. In the Yolo County area,

to groundwater withdrawals.    Similarly,groundwater declines could result in additional

groundwater basins adjacent to the Bay whichland subsidence. The expected continued

have been subject to salt water intrusion willgroundwater declines in both areas are considered

continue to improve with maintenance ~ofa significantbutmitigableimpaet.

hydraulic barriers.
Groundwater quality could be adversely impacted

With increasing populations and the resultingby expected increases in groundwater extraction
increased water demand, water agencies in thein the Sutter Buttes area and in southern Yolo
Bay Regionare evaluating a number of options toCounty. Groundwater containing relatively high

increase supplies as well as to ensure reliability ofconcentrations of TDS (Sutter Buttes area) and

their existing water sources. As part of theseboron (southern Yolo County) is expected to

efforts, groundwater and surface water willcontinue to be drawn toward groundwater
pumping centers in these two areas. This iscontinuetobeusedconjunctively.To what

degree future supply shortages will be met byconsidered to be a potentially significant but

increased groundwater overdraft is unknown,mitigable impact.

However, in some areas of California, the
historical response to increasing water demandsA reduction in groundwater recharge may result

has been to overdraft groundwater basins to meetfrom reduced infiltration and storage in the upper

those shortages, watersheds as retention capacity in the watersheds
continue to decrease. This is not expected to
impact groundwater levels in the Sacramento
River Region, but could have significant local

CALFED Bay-Delta Program Dra~ Programmatic EIS/EIR                                6.2 GROUNDWATER RESOURCES
6.2-18

C--00531 7



impacts in the upper watershed. For example, amlmmlzlng local declines in water levels that are
reduction in the groundwater underflowtypically caused by concentrating production
component of stream flow could cause a declinewells in a small area. Increased dependence on
in stream flows, groundwater in areas where groundwater

extraction is already at or above sustainable levels
Upper watershed activities may result in increasedwould result in a significant long-term decline in
dependence on groundwater locally within thewater levels.
upper watersheds, but will rely most heavily on
increased use of surplus, unappropriated surfaceIncreased population would probably result in a
water from within the amount water availablewatershed. Increased reductionin the of surface
demand for surface water in the upper watershedsto agriculture during dry periods, since municipal
may indirectly result in in’creased overdraft ofuse is generally given higher priority than
groundwater in the Sacramento R~.’ver Region. agriculture when’water supplies must be rationed.

This could force a shift to increased use of
Similarly, increased demands on groundwatergroundwater by agriculture. The impacts could be
resources that will occur with the No Action significant locally but would probably not be
Alternative will continue to result in deteriorationwidespread, since most municipal and industrial
of groundwater quality, wi~h potential for poorwater use in the San Joaquin Region is supplied
quality water to be drawn into basin pumpingby groundwater sources.
centers.

Increased groundwater extraction could result in
Significant local impacts may occur in the upperincreased potential for~ land subsidence in
watershed due to increased use of groundwatersusceptible areas, such as along the west side of
from fractured rock aquifers, where groundwaterthe San Joaquin River Region and in the
resources are depleted and contaminants aresouthwestern portion of Tulare County. Land
drawn into domestic wells. .: subsidence would be a significant mitigable

impact.
Declining gro~Jndwater levels associated with
increased demands on local aquifers in the upperIn addition to the increased year 2020 demands
watershed will reduce the economic feasibility ofdue to population growth, under the No Action
agriculture in some areas, such as in the SierraAlternative, the CVPIA would require allocation

Basin. This accelerate the shift from of to 800,000 acre-feet of water forValley may up peryear
agriculture to more intensive land uses (homesiteenvironmental purposes. This is expected to
development), resulting in increased demands onrequire realloeation of water during some periods,
water resources. This would be a significant butfrom agriculture.and municipal and industrial uses
mitigable impact in areas withlimited to environmental uses.. Therefore, it is expected
groundwater resources, that there would be a reduction in exports to water

contractors both inside and outside the Central
San Joaquin River Region. The population of theValley. The reduction in water available for
San Joaquin River Region is expected to moreexisting beneficial uses will require water
than double by year 2020. This growth iscontracting agencies to look elsewhere for
expected to lead to conversion of somesupp!emental water supplies. Although difficult
agricultural land to urban uses. The impacts onto quantify, the increased demand for water and
groundwater resources will depend on where thisdecreased availability of water is likely to result in
growth occurs. In general, it is likely thatsignificant but mitigable impacts on groundwater
population growth will result in increasedresources in some areas, including declines in
dependence on groundwater during dry years,water levels, increased potential for subsidence in
when surface water storage decreases. If managedseverely depleted areas, and degradation of water
carefully, municipal wells could be strategicallyquality through migration of poor quality water
placed to achieve maximum regional yields whiletoward pumping centers.
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. Shallow, unconfmed aquifers are more susceptiblea program element within a regions, the program
to surface contamination than deep, confinedelement is not discussed.
aquifers.Increased withdrawals of high-quality
water from deep aquifers will increase theDelta Region
potential for shallow groundwater, which may be
contaminated by pesticides, fertilizers, or mineralStorage and Conveyance
salts, to migrate to deeper aquifers. Confining
layers are seldom completely effective inEach of the alternatives includes a south of Delta
preventing downward migration of groundwateroff-aqueduct surface storage component
because of natural discontinuities in deposition or(Configurations 1C, 2B, 2D; 2E, 3B, 3E, 3H, and
because of man-made conduits, ¯ such as31). One option includes expanding an existing
improperly sealed wells. Although it may takereservoir. Enlargement of the reservoir would
time, declining water levels in confined aquifersincrease both the area of the reservoir and the
could result in gradual declines in water qualityhydraulic head in the reservoir, both of which
from shallow groundwater sources, would increase the rate of recharge to the

underlying aquifer. Groundwater in the general
Impacts on the upper watershed would be similarregion of the site is considered to be of poor
to those described for the Sacramento Riverquality. Recharge from the reservoir would serve
Region. todilute mineral concentrations in the aquifer and

accelerate existing groundwater flow. Increased
SWP and CVP Sentice Areas Outside the Central groundwater elevations could result in increased
Valley. As described for the San Joaquin River groundwater dischargeto adjacent streams, further
Region, reallocation of 800,000 acre-feet of waterimproving water quality in the streams. This is
per year for environmental purposes to .meetconsidered to be a beneficial impact.
CVPIA requirements could result in a reduction in
exports to water contractors outside the CentralAlternatives 1 and 2. Alternatives 1 and 2 are not
Valley throu.gh the SWP and CVP. This is likely expected to result in any impacts on groundwater
to result in significant but mitigable impacts onresources in the Delta.
groundwater resources in some areas, including
declines in water levels, salt;water intrusion inAlternative 3. Currently, groundwater flows from
coastal areas, increased potential for subsidence inDelta channels toward the interiors of islands that
severely depleted areas, and degradation of waterare drained for agricultural production. The in-
quality through migration of poor quality waterDelta storage component of Configurations 3B,
toward pumping centers. 3E, and 31 would increase hydraulic head at the

storage site. The difference in hydraulic head
6.2.2.4 Comparison of Program Alternatives across the levees toward the interior of the

to No Action Alternative example storage facility is about 15 feet. After
filling, the difference in head across the levees-

The impacts to groundwater resulting from the-would be about 4 feet, and the direction of the
storage and conveyance program element willhydraulic potential will be toward the surrounding
vary by alternatives, as discussed below. Impactschannels and adjacen~ land tracts. The increase in
to groundwater quality resulting from otherthe hydraulic head, greater wetted surface area
program elements, such as ecosystem restoration,and larger volume of water in the new reservoir
do .not vary substantially from one alternatives torelative to the rivers may cause significant
another at the programmatic level. Therefore, thegroundwater underflow toward the tracts on the
discussions of environmental .consequencesopposite banks of the Old River and Middle
associated with other program elements are notRivers. This ..represents a potentially significant
grouped by alternatives. In those cases where noand mitigable impact on groundwater levels in the
environmental impacts have been associated withadjacent tracts.
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Leakage would occur through the unlined .canalsEcosystem Restoration Program actions.
of the isolated facilities. The amount of leakageReductions in groundwater pumping to. drain
would depend upon the permeability of the bottomagricultural lands could have similar results as
of the canal, the permeability of the soilsthose described for the Ecosystem Restoration
underlying the canal, and the difference betweenProgram. The amount of land, and therefore the
the elevation of water in the canal and thepotential impacts would be less than for the
elevation of the water table beneath the canal.Ecosystem Restoration Program. This program
Leakage could cause waterlogging of soils alongwill have no effects in the other regions.
the alignment of the canal. The rate of leakage ~
would also depend on the width of the canal. TheWater Use Efficiency. Policies designed to increase
leakage rate would be highest for a 15,000 cfsefficiency of water use would mainly cause
capacity canal (Configurations 3E and 31) andreductions in demand, increases in reuse of
lowest for a 5,000 cfs canal (Configurations 3A, wastewater, and more effective distribution of
3B, and 3H). Leakage could have a significantwater through water transfers.Some
adverse impact on water levels in soils adjacent toopportunities may exist for more efficient use of
the canal, water in Delta upland which could lead toareas,

reduced dependence on groundwater extraction.
Ecosystem Restoration. The Ecosystem RestorationSince groundwater extraction from deep aquifer
Program would convert agricultm’al lands tozones in excess of recharge can lead to salt water
wetland or aquatic habitat. Groundwaterintrusion, water use efficiency could reduce the
pumping, currently needed to grow crops on low-potential for future saltwater intrusion. Water use
lying lands, would no longer be needed on theseefficiency policies would have little or no impact
lands. A reduction in groundwater pumpingon groundwater use in the Delta lowlands, where
would provide a potentially siguifieant benefitgroundwater pumping is primarily used for
from reduction in pumping-induced subsidence,draining waterlogged soils.
and an unknown but potentially significant
reduction in loading of farm chemicals (such asWater Transfers. Groundwater is not expeetedto be
nitrates, ph.osphates, .and pesticides) discharged,transferred from the Delta. Therefore, no impacts
with the drain water to the Delta. on Delta groundwater resources would result from

water transfers.
In some parts of the Delta, for example in the
Delta portion of the Cosumnes River, setbackBay Region
levees are expected to result in more groundwater
recharge because the bottom area of the streamStorage and Conveyance
will be increased.

No groundwater impacts are expected.
Water Quali~y. Impacts of the Water Quality
Program on groundwater quality in the DeltaEcosystem Restoration. The Ecosystem Restoration
would be negligible. Most of the point and non-Program would convert agricultural lands to
point sources of pollutants with the greatestwetland or other habitat uses. This could result in
potential .for improvement are outside the Deltaa reduction in groundwater pumping in shoreline
and would not be affected by the CALFED areas, most of which is currently done to depress
Program. the water table, as in Delta lowlands. This could

result in a reduction in pumping-induced
Levee System Integrity. Reductions in agricultural subsidence, and a small reduction in loading of
acreage would occur in some areas where leveefarm chemicals where groundwater pumped from
strengthening required ~etbaek levees or floodingfarmlands is discharged to Bay waters. A
of portions of interiors of Delta islands. Some ofreduction in groundwater pumping in submerged
this acreage would overlap areas included inlands could locally reduce the potential for
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I
saltwater intrusion. These would be consideredThe groundwater impacts at both example sites
beneficial impacts, which were evaluated are similar. Local stream

flows are insufficient to maintain the reservoir,         []
Water Qualily. Impacts of the Water Quality and water would be conveyed to the reservoir via
Program on groundwater quality in the Baya canal. One example site is underlain by upper
Region are difficult to predict. The impacts areCretaceous marine rocks that typically yield poor I
expected to be beneficial, but are likely to bequality water. Groundwater is present in the
negligible because most of the point and non-pointshallow alluvial aquifer and in alluvium-filled
sources of groundwater contamination in the Bayintermittent stream channels. The site contains
Region are already subjeet to regulation, several farm wells that draw water from the

shallow aquifer. The alluvial aquifer beneath the
Water Use Efficiency. Opportunities exist for more site is hydraulically isolated from other areas and. ¯
efficient use of water in the Bay Region, whichwithdrawal of water from this aquifer is expected
could lead to reduced dependence on groundwaterto have no impact on wells outside the project
extraction. Benefits of reduced groundwater usearea. Therefore, construction-related impacts on ¯
could include reduced pot.ential for saltwaterlocal groundwater resources are expected to be |
intrusion in shoreline areas, reduced potential forless than significant..
subsidence, reduced potential for pumping- ¯
indueed migrationofexistingcontaminants, andSurficial deposits beneath the site include 1
a more dependable long-term supply ofQuaternary alluvium underlain by upper
groundwater. Cretaceous marine rocks of low permeability.

The reservoir would be contained in the natural ¯
Water Transfers. Transfers of water to the Bay basin formed in the Upper Cretaceous rocks.
Region could reduce dependence on groundwaterGroundwater flow in the Cretaceous rocks is
in the Bay Region during low runoffyears. Thisexpected to occur primarily within joints and 1
would provide a beneficial impact on groundwaterfractures. Some leakage may be possible along
resources relative to the No Action Alternative. joints and fractures that extend through a ridge

that forms one of the sides of the reservoir. []
Sacramento River Region Stream channels typically form along pre-existing

permeable geological structures, and the
Storage and Conveyance intermittent stream channels probably represent ¯

preferential groundwater flow pathways. ¯
Alternative 1. Configurations 1A and 1B are not Significant fractures would be investigated and
expected to impact groundwater resources, in thesealed for construction of the dams, but some ¯
Sacramento River Region. leakage may still occur, resulting in discharge to 1

springs downslope of the reservoir site; however,
The storage components of Configuration 1Csubsurface .leakage is not expected to result in a ¯
include both tributary storage and groundwatersubstantial adverse groundwater impact. |
storage. Both could have an effect on
groundwater resources. Examples of the types ofInundation of the reservoir will fully saturate the
impacts .on groundwater resources that mightalluvial materials beneath the site to the depth of

Ioccur because of the construction, and operationthe underlying bedrock. Therefore, recharge to
and maintenance of surface water storagethe shallow aquifer through existing wells in the

1

facilities are described below to illustrate some ofreservoir inundation area will have no additional []
the common types of impacts that might occur,impact on groundwater conditions.
More detailed impact analysis would be
conducted at the project level for specific Sites. A canal would be constructed to convey reservoir |

releases to various points in th~ Sacramento River
Region. No significant impacts on local
groundwater resourcesare expected from          I
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operation of the Canal if the canal is lined andBut compaction of the clays can be much more
hydraulically isolated from the surroundingsignificant. Although sandy aquifers tend to
environment, rebound when water levels rise again, clay

compaction is relatively inelastic. That is, once
The 250,000 acre-foot (250 TAF) groundwater the clay layers are compacted, they do not recover
storage component of Configuration 1C couldcompletely. As a result, most of the subsidence
consist of various conjunctive use and/or watercaused by groundwater pumping is not reversible.
banking techniques with the basic objective of
maximizing overall water supply and preservingThese impacts could affect the parties directly
existing surface water and groundwater resources,involved in the groundwater storage project, and
Techniques for storing and accounting for thecould also affect neighboring third parties.
water differ, but they are all designed to manageDuring extended drought periods, unforeseen
groundwater storage as a renewable supplement togroundwater level declines could occur as aresult
surface water supplies, of overpumping in the storage facility area, and

adverse impacts to third-party users could be
The amount of proposed groundwater storagesignificant. In extreme cases, third-party users
represents approximately 10% of the existingcould lose the use of some wells as a result of
annual perennial yield of the Sacramento Valleygroundwater quality degradation or lower
alluvial basin, groundwater levels. Third-party impacts are also

discussed in the Agricultural Resources and
Both beneficial and adverse impacts onEnvironmental Justice sections of this document.
groundwater resources could occur. The potential
benefits of an artificial recharge program includeThe goal of the CALFED Program would be that
increased water supply reliability, reduced long-operation era groundwater storage facility would
term lift costs to extract groundwater, andnot result in a net long-term decrease in storage
possible reduction or reversal of the adverserelative to the No Action Alternative.
effects of past overdrafting of groundwater, suchConsequently, adverse impacts associated with the
as land subsidence and water quality degradation,groundwater storage program could be minimized.

In fact, groundwater levels would be expected to
Using an aquifer as a storage e0uld result inincrease over the long-term as a result of
impacts associated with overdrafting the aquifer,̄ increased storage. There could be some long term
including land subsidence, water quality impacts to third-party users, includingbeneficial
degradation, increased pumping costs, reducedreduced pumping costs and possibly a reversal of
well yields, and streamflow depletions, the adverse impacts of past groundwater d.eelines.

The nature and magnitude of these impacts wouldMost of the remaining potential adverse impacts
depend on site specific conditions and theof operating a groundwater storage project would
groundwater management program governingresult from groundwater recharge.    The
groundwater extraction and recharge, magnitude, extent, and type of impacts would

depend on the size, location, and operation ofth~
Land subsidence results from compaction ofspecific project, and would be identified for a
unconsolidated aquifer materials, and moreparticular project in a project-level EIS/EIR. The
importantly, from compaction of compressiblefollowing impacts refer to artificial recharge
clay layers in multilayered aquifer systems. Sandssystems, but also apply to in-lieu recharge.
and gravels are far less compressible than clays,
and also yield water more easily to wells. ButArtificial recharge systems are designed to speed
many aquifers consist of a sequence of sands orup natural recharge rates, either by enhancing the
gravels separated by layers of silts and clays. Asrate of percolation to the water table or bypassing
groundwater levels decline, the sands compactnatural barriers to recharge. Percolation ponds
slightly due to i’eduction in pore water pressure,speed up groundwater percolation by providing
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constant downward water pressure (in-lieugroundwater in connection with the streams,
recharge does this through deep percolation ofwhich is rapidly recharged from the stream
applied irrigation water). Percolation ponds arechannels. Similarly, the proportion of applied
usually used to recharge shallow, unconfinedirrigation that percolates to the water table would
water table aquifers. Injection. wells are designedprobably not exceed the quantity of groundwater
to conduct recharge water, past fine-grained soilwithdrawn from these lands. Therefore, the
layers that would otherwise impede the downwardeffects on groundwater resources are expected to
flow of water. Injection wells can be used to be negligible. As described for the Delta,
place surface water into a targeted aquifer unit atgroundwater extracted from agricultural lands to
a selected depth, depress a high water table may contain farm

chemicals, which are pumped with the drain water
Differences in the chemical or biologicalinto the adjacent stream channel. A decrease in
properties of the recharge water relative to thepumping for farm drainage could result in a small
water in the targeted l aquifer, (such as thedecrease in loading of these chemicals in the
dissolved oxygen concentration, pH, mineralstream waters. This reduction would result in a
content, temperature, microbial population, andbeneficial impact on surface water quality..
other parameters) could result in potentially
adverse impacts. For example, introduction ofWater Ouality. The focus of the program is
nutrients can cause existing dormant microbialexpeeted tobeonreducingcontaminantloadingto
populations to bloom. New,undesirable surface waters from point and non-point sources.
microbial populations may beintroduced. However, many of these sources also have the
Changes in water chemistrycan cause potential to contaminate shallow groundwater.
precipitation or solution of minerals. In addition,Although existing regulations prohibit degradation
in some locations recovery of water levels couldof surface and groundwater, the emphasis of most
remobilize residual chemical contaminants thatcontaminant reduction regulations has been on
have been left behind by falling water levels, elimination of industrial point sources. Non-

industrial non-point sources have resulted in
In most locations the adverse impacts would bewidespread low level contamination of shallow
less than significant, however, potentiallyaquifers inthe past, and reduction inthese sources
significant but mitigable impacts may also occur,would ~result in a beneficial impact on

groundwaterquality.
Alternatives 2 and 3. Similar to Configurations 1A
and 1B, no impacts on groundwater resourcesIncreased recharge and groundwater storage in the
would occur from implementation ofupper watershed would reduce the potential for
Configurations 2A, 2D, and 3A. The impacts of significant groundwater impacts within the upper
Configurations 2B and 2E and the remainingwatershed, such as well interference in fractured
configurations of Alternative 3 would be similarrock aquifers and reductions in artesian head in
to those described for Configuration 1C, as athe Sierra Valley basin.
result of the storage components included in these
configurations. Reductions in pollutant loading due to educational

initiatives, shifts in land use policy and practices,
EcOsYstem Restoration.TheEeosystemRestoration and engineering controls could result in
Program would convert agricultural lands tosubstantial local benefits butwouldprobablyhave
riparian habitat. Conversion of agricultural landnegligible impacts on groundwater quality in the
could result in a reduction in groundwater. lower watershed because the net change in
pumping either for drainage or for irrigation. Itpollutant loading would be negligible.
could also result in a reduction in recharge from
deep percolation of~ applied irrigation water. Water Use Efficiency Program. Increased water use
However, most of the groundwater beingpumpedefficiency could result in both beneficial and
on lands adjacent to large streams is shallow
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adverse impacts. Reduced demand for wateramount of artificial recharge, there may be
places less stress on both groundwater and surfaceassociated adverse impacts to the local aquifer.
water resources. However, inequalities inThe significance of the impact is unknown, and
distribution and use of groundwater and surfacedepends on whether reductions in water use are
water could lead to local adverse groundwaterlarger or smaller than reductions in recharge.
impacts.

Reductions in the amount ofwastewater generated
Agricultural water conservation, includingdueto increased water efficiency could also result
reduction in deep percolation of applied irrigationin reduced stream flows and a resulting adverse
or ¯ seepage irrigation impact on users capturereduction in from downstreamwater who
conveyance facilities, can result in localthose flows. This impact is generally not
reductions in groundwater recharge. In mostexpected to be significant.

applied irrigation is managed to minimizeareas,
the amount of deep percolation and reduceWater Transfers. Water transfers provide an
irrigation costs. But in some areas, this seepage is~ opportunity to take water from a watershed or
a signifieantsoureeofrecharge and couldresult inbasin with surplus water supplies for use in a
loss of beneficial use to other local groundwaterwatershed or basin with inadequate supplies.
users, or reductions in flows of gaining streams(The terms "surplus" and "inadequate" are used
dependent on a high water table. The loss ofhere in a relative sense. Criteria could include
recharge would not necessarily be accompaniedmarket forces, hydrologic factors, or any criteria
by a decrease in loading of salts and agriculturalthat support moving water from one location to
chemicals since irrigation systems are normallyanother.) The transferred water may inelude either
operated to ensure that these chemicals aregroundwater or surface water.
leached through the root zone of plants. However,
One of the Efficient Water Management PracticesReducing barriers to water transfers would
(EWMP) in the Agricultural Water Management probably cause groundwater use to increase first
(AB 3616) p.roeess is to optimize conjunctive usein basins where groundwater is not yet being
of surface and groundwater resources. Ifwithdrawn at rates greater than the perennial
implemented, this could offset any adverseyield, where groundwatermanagementprograms
īmpacts from improved on-farm water usedo not restrict groundwater use, and in basins that
efficiency, have not been adjudicated.

As irrigators turn toward some of the moreAdverse groundwater impacts could occur if
efficient methods, such as drip and microtransfers from a basin exceeded inflows. The
irrigation systems, some growers may switch toreasons that this might occur include inadequate
groundwater as a more reliable source of high-planning, low inflow eomparedto forecast inflow,
quality water. This could result in groundwateror intentional overdrafting of a groundwater basin
declines and possibly land subsidence. Theto achieve regional objectives oreconomic
significance of this impact is not known, andbenefits.
would depend on many variables, including the
location, groundwate.r quality, relative cost ofThe ability to condition transfers on the
pumping groundwater compared to the cost ofimplementation ofwatereonservationmeasuresin
surface water, and the applicability to crops,the receiving basin could be an important
Also, the reduction in surface water use couldincentive for increasing water use efficiency.
result in indirect groundwater savings elsewhere.. Impacts in the exporting basin could also depend

on the extent to which transfers involved
For some communities, treated wastewater isgroundwater substitution or land fallowing.
intentionally applied to spreading basins forTransfers of surface water that result in increased
recharge of local groundwater resources. To theuse of groundwater could result in groundwater
extent that conservation or recycling reduces thedeclines in the exporting basin. Water transfers
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that involve land fallowing could result in reducedGroundwater transfers or surface water transfers
recharge from deep percolation, based on groundwater substitution, unless

properly regulated, could result in significant
In general, the Sacramento River Region isadverse impacts to third-party groundwater users,
expected to be a net exporter to other regions,with significant adverse environmental effects in
Cross-Delta transfers from the Sacramento Riverthe source water area. Such impacts might
Region to other regions would be limited byinclude landsubsidence, lower groundwater levels
conveyance capacity under the No Actionand higher pumping costs, degradation of
Alternative. CALFED program alternatives groundwater quality, impacts to vegetation
would increase this capacity to varYing degrees,dependant on groundwater, or in extreme cases,
Thus, the impacts on water supply in thelosses ofexistingwells.
Sacramento River Region, and indirectly on
groundwater supplies, would vary somewhat withPrior to implementation of any groundwater
the alternatives. Alternatives 1 and 2, which dotransfers, safeguards would have to be
not include isolated conveyance facilities, wouldimplemented to protect third-party users. For
have negligible adverse impacts from increasedexample, a regional entity (perhaps a joint powers
cross-Delta transfers, although some increasedagency of Sacramento Valley counties) or
export capacity would occur under all alternativeseparate watershed management entities could be
configurations except 1A. created to study the groundwater resources of a

particular area and to provide technical review
The largest potential adverse impacts onand advice to local agencies regarding transfers
groundwater basins in the Sacramento Riverinvolving groundwater.
Region would result from Alternative 3, which
includes isolated cross-Delta conveyanceCoordinatedWatershed Management. Upper
facilities. However, the actual impacts onwatershed aetions could inerease net surfaee water
groundwater basins could range from negligible tostorage, .reducing demand for groundwater
significant, .depending On how the transfers arewithdrawals and increasing the amount of surplus
accomplished, water .available for recharging groundwater

storage facilities. Direct impacts on groundwater
Increased transfers within the region could alsorecharge in basin areas due to watershed
occur. The CALFED program would provide improvementswouldprobablybenegligible, sinee
assistance in coordinating these transfers, but thethe principal basin recharge areas are located
program does not propose new infrastructure towithin the lower watershed.
accommodate intra-regional transfers.

San Joaquin River Region
Water transfers could result in adverse impacts on
groundwater in basins that over-export their waterStorage and Conveyance
supplies. Adverse groundwater impacts may also
occur in the basin receiving the transferred water.Alternative 1. The impacts on groundwater from
Theavailability of anew source of imported waterimplementation of Alternative 1 would be similar
could induce growth in the receiving basin,to those described for the Sacramento River
However, the receiving basin may have limitedRegion. Configurations 1A and 1B would have
control over the availability of the source ofnegligible impacts on groundwater resources.
water. If conditions change in theexporting basinConfiguration 1C includes both groundwater
and the supply from transfers decreased, then the’storage and off-aqueduct storage that may be
receiving basin would be forced to reduce waterlocated in the San Joaquin River Region.
use, or to find alternative sources. The alternative
sources could include groundwater, leading toOperation of the groundwater storage component
additional overdrafts of groundwater resources, could result in similar groundwater impacts to

those discussed in the Sacramento River Region
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I
under Configuration 1C. The potential for landgroundwater storage. The impacts would be
subsidence is of considerable concern in thissimilar to those described for Configuration 1C.

I region given the large, regional occurrence of land
subsidence along the west side and southern SanEcosystem Restoration. The Ecosystem Restoration
Joaquin Valley. Program would convert agricultural lands to

I riparian or aquatic habitat. The impacts would be¯
No significant construction-related impacts onthe same as described for the Sacramento River
groundwater are expected at surface storage sites.Region, except that a smaller amount of acreage

i Wastewater discharges from constructionwould be affected. Increased stream flows during
activities would be impounded to preventlow runoff periods and restoration of natural
sediment from discharging to local intermittentstream meanders, which tend to reduce the rate of

i stream channels. The impounded water wouldflow in a stream channel, could increase
evaporate, and some would infiltrate togroundwater recharge along the San Joaquin
groundwater. However, the wastewater is notRiver. This would be considered a beneficial
expected to contain significant hazardousimpact on groundwater resources.

I        substances. Additional in-stream flow requirements may result
Leakage from reservoirs to the underlyingin reduced frequency of meeting agricultural (and

I formation could result in raising the local waterto some extent) municipal and industrial demands
table. Leakage could potentially adversely affectin the San Joaquin River Region relative to the No
local subsurface drainage conditions. Action Alternative. This would put increased

I pressure on groundwater resources to supply the
Significant leakage from a reservoir to theunmet demand and could result in potentially
underlying formation may be difficult to seal insignificant adverse impacts on groundwater

I some potential reservoir sites. Leakage couldresources in some basins during low runoff years.
increase flows in a stream below the dam, or raise
groundwater levels in the aquifer surrounding theWator Quality. The impacts on groundwater quality

i reservoir. These impacts could range fromwould be the same as described for the
beneficial to significantly adverse, dependingSacramento River Region..
upon the nature of the underlying geology.

i Additional geologic and hydrologic studies wouldWater Use Efficiency. Opportunitiesexist for more
be conducted to determine the suitability of theefficient use of water in the San Joaquin River
site and to identify pt3tential mitigation measures,Region, which if implemented, could lead to
if necessary, reduced dependence on groundwater. This wouldI result in beneficial in areascurrently
The proposed 500 TAF groundwater storage subject to groundwater overdraft. Agricultural
component is equivalent to about I5% of theand landscape water use efficiency could cause

I estimated perennial yield of the northern portionreductions in recharge to the water table aquifer.
of the San Joaquin Valley. The impacts ofThese reductions would .probably not be
groundwater storage on groundwater resourcessignificant compared to the amount of recharge

I would be similar to those described for thethat occurs along stream channels during high
Sacramento River Region. flow periods, but if not replaced, the loss of

recharge could result in declines in the shallow

I Alternatives 2 and 3. Negligible groundwaterwater table.
impacts are expected from Configurations 2A and
3A. Configuration 2D includes twice as muchMany water districts use delivery canals as

I surface storage as Configuration 1C, but therecharge basins. During wet years, these canals
impacts would be similar to those described forare purposely filled with water during the winter
Configuration 1C. Configurations 2B, 2E, 3B, months to recharge the underlying aquifer.

i 3E, 3H, and 3I include both surface storage and
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Recharge also occurs during normal periods ofsources of contamination could lead to an increase
operation. Canal lining wouldreducethissourcein the amount of high quality groundwater
of groundwater recharge. resources available to supplement surface water

sources. Without these efforts, additional
The most important recharge zone for the deep,groundwater resources may be rendered unusable
conf’med aquifer is along margin of the valley, onin the future.
alluvial fans of large streams at the base of the
Sierra Nevada foothills. The Water Usd Water Use E~ticiency. More efficient use of water in
Efficiency Program is unlikely to have athe SWP and CVP service areas outside the
significant impact on recharge of the confinedCentral Valley would have the same impacts on
aquifer, unless water savings from water usegroundwater resources as described for the
efficiency programs are transferred to a programSacramento River Region. Reducing demand
to artificially recharge the. deep aquifer. Theand/or increasing supply through recycling waste
CALFED program provides a possible water would decrease dependence on
institutional format in which to transfer watergroundwater.
savings in one sector to another sector to achieve
desired regional objectives. Water Tratlsgers. The SWP and C,VP service areas

could receive additional water from transfersfrom
Watw Transfers. The impacts of the water transferthe Central Valley, or from transfers from other
program could be both beneficial and adverse,basins outside the Central Valley. This water
similar to those described for the Sacramentocould partially offset groundwater overdrafts in
River Region. As recipients of cross-Deltathe service areas, thereby resulting in a beneficial
transfers, basins in the San Joaquin River Regionimpact on groundwater resources outside the
would receive immediate benefits from waterCentral Valley. As described in the previous
transfers that alleviate pressure on thesections, increased reliance on imported water
groundwater resources in the region. However, incould result in significant adverse impacts if the
the long te.rm, increased reliance on interbasinavailability of the imported water changes.
transfers could result in significant adverse
impacts if the availability of imported water is6,2,2,5 Comparison of Program Elements to
reduced. Existing Conditions ,
SWP and CVP Service Area Outside the Central Comparison of Program Alternatives to existing
Valley conditions indicates that:

Ecosystera Restoration. The Ecosystem Restoration ¯ All significant adverse impacts identified
Program would not directly impact groundwater when comparing to the No Action Alternative
resources in the SWP and CVP service areas are still significant when comparing to
outside the Central Valley. However, to the existing conditions.
extent that it reduced the amount of water
available for export to the service areas at certain̄ Some actions which are beneficial when
times,it couldhavetheindirecteffectof requiring. compared to the No Action Alternative could
water supply contractors to increase their result in a significant adverse effect when
dependence on groundwater at these times. The compared to existing conditions. While
impacts would probably b.e less than significant. CALFED. is expecting an overall

improvement in groundwater resources
Water Oua/ily. In some areas groundwater relative to the No Action Alternative, there is
contamination has reduced the beneficial uses of still the potential that groundwater conditions
large amounts of groundwater. It is possible that could be worse than those that currently exist.
additional efforts to reduce point and non-point Implementation of the CALFED Program will
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likely result in groundwater resources beingMitigation strategies to prevent adverse impacts
better than they would be in absence of theassociated with overuse of groundwater in
program, but that groundwater resourcesfractured rock aquifers in upper watershed areas
could still be degraded relative to existinḡ  could include increased regulation of new and
conditions, existing domestic wells and septic systems,

development of alternative water supplies,
6.2,2.6 Mitigation Strategies monitoring and testing, and limitations on new

septic tank systems in vulnerable areas.
Mitigations are proposed as strategies in this
programmatic document and are conceptual inMitigation strategies to prevent additional
nature; Final m!.~gations would need to besubsidence or reduce the effects of subsidence on
approved by resp_~sible agencies as specificDelta Islands include allowing water levels to
projects are approved by subsequent periodically, importing newincrease and soil
environmental review. (including dredge spoil) to raise the land surfa.ce.

to level Degradation of groundwater quality fromMitigationstrategies preventgroundwater
declines could include creating additionalsaltwater intrusion is mitigable by reversing the
groundwater or surface water storage facilities sohydraulic gradient that Causes intrusion. This can
that demand can be met without resorting tobe accomplished by discontinuing groundwater
groundwater overdrafting, importing water frompumping from coastal aquifers, and recharging the
other basins, purchasing water rights from willingaquifer through injection wells (eonf’med aquifers)
sellers, regulating groundwater withdrawals soor.percolation ponds (unconfined aquifers). Local
that they do not exceed the perennial yields of theincursions of salt water can be prevented by
basin, or implementing conservation measures todistributing groundwater pumping over a wide
reduce demand. Of these, the only sure method ofregion rather than in a concentrated area to
preventing significant groundwater declines is tominimize the drawdown that induces incursion of
regulate groundwater withdrawals, salt water.

Additional mitigation to prevent groundwaterSimilarly, mitigation strategies to prevent drawing
level declines could include integration ofcontaminated or naturally poor quality
Ecosystem Restoration floodplain restorationgroundwater into a region of high quality
efforts with setback levees along streams tributarygroundwater includes reducing or discontinuing
to the Delta. In some areas, data indicate leveepumping or more widely distributing extraction
removal or setback will provide for the seasonalwells to prevent aquifer drawdown from being
recharge of aquifers through natural floodplain cases, exposureConcentratedin onearea.Insome
inundation, to contaminants can be prevented by well head

treatment of the extracted groundwater or dilution
There are several options available to waterby blending with higher quality water.
agencies to meet increased demands for water in
the SWP and CVP Service Areas Outside the Potential adverse impacts associated with
Central Valley. T̄hese include constructing operation of groundwater recharge and storage
additional storage facilities, purchasing watersystems would be mitigated through an iterative
from willingsellers(includingtransferringwaterprocess involving initial characterization of
rights from one sector, such as agriculture, togroundwater conditions, monitoring, and
another, such as municipal use), reducing demandinstituting corrective action, if needed. Prior to
through conservation, and increasing suppliesimplementing artificial groundwater recharge
through recycling, projects, studies will be conducted to identify

baseline conditions and potential problems
associated with introducing surface water to the
target aquifer. A number of the policy issues may
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need to be resolved before a groundwater storageMitigation strategies to reduce or prevent adverse
project goes online, including identifyingimpacts from water transfers include both policy
hydrologic boundaries, rules for managing themeasures and engineering measures. Policy
withdrawals, and establishing legal rights to themeasures include setting appropriate basin
stored water. Management plans will beobjectives, preparing basin management plans to
developed for the groundwater recharge project,meet these objectives, providing regulatory
defining the objectives, project boundaries,support and oversight, providing incentives for
management responsibilities, and operations andcontrolling demand (such as making water
maintenance specifications and procedures,conservation a contingency of the transfer
Water level and chemical/biologicalmonitoring ofcontract), and specifying �orrective actions when
the recharge water and of groundwater will beobjectives are not met.
conducted during operation of the groundwater
storageprojeet. ThemanagementplanswilldefineEngineering measures should include data
the conditions underwhieh corrective action mustgathering to support basin manageme.nt,
be taken, including closure of the facility. Thesemonitoring groundwater levels and subsidence,
measures are generally expected to reduceaccurately quantifying the basin water balance and ,
potential adverse impacts to non-significantreporting the status of changes, and monitoring
levels. If undesirable conditions develop, thengroundwater quality.-
additional measures would be taken to reverse
these conditions, includi.ng taking the-recharge6.2.2.7 Potantially Significant Unavoidable
system out of service temporarily. Impacts

Priorto surface storage facility construction, wellsNone of the significant groundwater impacts
in the inundation area will be surveyed andassociated with the alternatives are unavoidable.
abandoned by sealing according to state
requirements, as needed.

Mitigation strategies to reduce the adverse
impacts of an in-Delta storage facility on rising
water levels in adjacent land tracts could include
increased groundwater pumping, lining of the                                ’
reservoir with a low permeability material (such
as clay), or retiring the affected agricultural lands
by including them in the Ecosystem Restoration
Program.

I

I
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I 6.3 GEOLOGYAND SOILS

I Summary

i No Action Alternative. Soil salinity could worsen
in the south and west Delta due to seepage and¯ No Action conditions are expected to be
poor quality of applied ¯ water. Selenium similar in type but of greater magnitude
concentrations could increase in the channels and than existing conditions due to continuedI applied irrigation water in the south Delta, and the soil erosion, sediment contamination,
Delta levees would become increasingly subsidence, and channel degradation.
susceptible to seismic failure because of

I continued subsidence. In the Sacramento River¯ Storage and Conveyance
and San Joaquin River regions, surface-soil
erosion can be expected to worsen. In the San Alternative 1 is expected to reduce channel

erosion and sedimentation in the DeltaI Joaquin River Region, soil salinity and selenium Regionthroughchannelwidening.
concentrations can be expected to worsen, and
subsidence caused by groundwater withdrawals Alternatives 2 and 3 are expected to reduce

I can be expected to continue and worsen as the potential for erosion of channel, levee,
’ groundwater pumping continues and increases, and interior island soils through levee

Table 6.3-1 provides a summary of environmental setbacks and shallow flooding of Delta

I impacts related to geology and soils, island interiors.

To the extent that current timber h~rvesting, road Applied salt loads would be reduced in the

building, and livestock grazing practices continue, Delta and San Joaquin River regions due to
i the No Action alternative would likely result in a increasedflows from additionalstorage

gradual aggradation of streams in the Sacramento facilities; however, applied salt loads could

and San J~aquin River regions as a result of increase if leaching becomes inadequate.

I input, development The c6nversion of agricultural soils iscontinuedsediment Future in
each of the five geographic regions will likely expected to be a significant and
result in continued production of unavoidable impaet in the Delta Region.i anthropogenically derived sediment that
contributes to the sediment load of streams. ¯ Ecosystem restoration is .expected to have

beneficial long-term effects in all

I Storage and Conveyance. Reduced applied salt geographic regions except the SWP and
loads due to increased flows from additional CVP Service Areas to soil erosion,

¯ storage facilities would occur for the Sacramento geomorphology, and sediment transport.

I River and Delta regions under Configuration 1C;
Coordinated Watershed Management

reduced levee soil erosion in the south Delta due efforts may have adverse short4erm
to channel enlargements would occur under impacts on surface soil and channel erosion

I Configuration 1C. in the upper watersheds, but are expected to
have beneficial long-term impacts on
stream geomorphology by reducing

I sediment inputs from hillslope, bank, and
channel erosion.

Potential acreage of Important Farmland soils
affected by each alternative and each program ¯ The water use efficiency program isI element are presented in Chapter 5, Section 5.2. to reduce erosionexpected on agricultural

lands.
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3 1

1A I 1B [ 1C 2A !2B ]2D 12E 3A !3BI 3E !3HI 3I

Delta Re[lion
IConversion of Agricultural Soils [] ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯

:Surface Soils Erosion o o o o o o o o o o o o
Levee Erosion + + + + + + + + + + " + + ¯

1i Channel Erosion and
Sedimentation

o o o o o o o + + + + +

Soil Salinity + + + + + + + + + + + +
Soil Selenium + + + + + + + + + + + + ¯
Subsidence from Peat Oxidation + + + + + + + + + + + +
Levee Susceptibilit~ to Seismicit~ + + + + + + ¯ +

i Bay Re~ion I
Changes in Sediment Transport o o o o o o o o o o o o
fi’om Delta to Bay
DecreasesinPoint and Nonpoint

+ + + + + + + + + + + + lSource Pollutants
Surface Soil Erosion + + + + + . + + + + + + +

Sacramento River Re[ion l
Surface Soils Erosion o o o o o o o o o o o o

iChannel Erosion and
Sedimentation

o + + + + + + + + + + +
¯

Subsidence from Peat Oxidation [] [] [] [] [] [] [] [] [] [] [] []

Levee Susceptibilit~ to Seismicit~ [] []

San Joaquin River Re~ion 1
Surface Soil Erosion o o o o o o o o o o o o

Channel Erosion and o + + + + + + + + + + +
Sedimentation

1Soil Salinity [] [] [] + + + + + + + + +
Subsidence from Groundwater [] [] [] + + + + + + + + +
Withdrawals
Soil Selenium []    [] [] ÷ ÷ ÷ + ÷ + ÷ ÷ + 1
SWP and CVP Service Areas Outside the Central Valle~,

Geol°giv°rS°ilslmpacts I [] I[] I[]1 [] I[] I[]![]1 [] 1[]1 [] l olD 1
NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary from
one configuration to the other.

LEGEND: I
Level of Impact

¯ ~- Significant and unavoidable
D = Significant and mitigable ¯
o = Less than significant "
[] = None
+ = Beneficial

Table 6.3-1. Summary of Environmental Impacts Related to Geology and Soils
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Potentially adverseimpactsintheSacramentoandsediment contamination, soil salinity, and soil
San Joaquin River and Delta regions would beselenium concentrations.
conversion of agricultural soils for conveyance
improvements and storage facilities, and short-Water Use Efficiency. Water use efficiency can
term increases in erosion rates resulting from theresult in beneficial impacts in all regions. These
construction of conveyance improvements, include reduced erosion from agricultural fields

and potentially decreased salinization of
Adverse impacts in the Sacramento River Regionagricultural soils in all regions though inadequate
would include short-term increases in erosionleaching of salts could increase soil salinity. To
rates resulting from the construction of storagethe extent that increased efficiency results in an
and related facilities, and sediment trapping inincreased reliance on groundwater resources,
new reservoirs, potential adverse land subsidence impacts could

also occur in some basins. However, one ofthe
Reduced applied salt loads due to increased flowsEfficient Water Management Practices (EWMP)
from additional storage, facilities would occur inin the Agricultural Water Management (AB 3616)
the Sacramento River and San Joaquin River is to optimize conjunctive use of surfaceprocess
regions under Configurations 2B and 2E; leveeand groundwater resources. If implemented, thi~
setbacks and shallow flooding of Delta islandscould offset any adverse impacts from improved ~

would reduce the potential for levee and interioron-farm water use efficiency.
island soil. erosion for the Delta Region .under
Configurations 2A, 2B, 2D, and 2E. Applied salt Levee System Integrity. Potentially beneficial
loads could increase, however, if leachingimpacts in the Delta Region would be reduced
becomes inadequate, subsidence of central and western Delta islands

because soil transport and oxidation would be
Reduced applied salt loads due to increased flowshalted by shallow flooding. Additionally,
from additional storage facilities would occur inbeneficial impacts include both reduced risk of
the Sacramento River and San Joaquin Riverincreased salinity in Delta island soils by reducing
regions under Configurations 3B, 3E, 3H, and 3I;potential for flooding by saline water; and the
use of an isolated facility could reduce channelreplacement of lost soils due to reuse of dredged
velocities and resultant erosion of levee soils formaterial.
the Delta Region under Configurations 3A, 3B,
3E, 3H, and 31. Applied salt loads could increase,Water Transfera. Water transfers could have
however, if leaching becomes inadequate, beneficial or adverse impacts to geological or soil

conditions, depending on the source of the
Ecosystem Potentially transfer, timing, magnitude,pathwayRestoration. beneficial and of each
impacts identified in the Delta Region would betransfer.
reduced soil depletion and wind erosion on Delta
islands due to habitat restoration actions, reducedCoordinated Watershed Management. Coordinated
levee soil erosion rates due to implementation ofWatershed Management efforts in the upper
modified levee and berm management practices,watershed areas of the Sacramento River and San
and reduced wave-induced levee soil erosion dueJoaquin River regions would be generally
to creation of in-channel islands, beneficial, and include improvement to stream

geomorphology due to .reduction of erosion
A potentially adverse impact in the Delta Regionpotentials and decreases in sediment inputs to
would be conversion of agricultural soils forstreams. Lower potentials for landsliding due to
habitat restoration, slope stabilization efforts, road improvements,

and road deconstruetion would also be beneficial.
Water Quality. A beneficial impact identified in
ttie Delta Region would be reduction in release ofBeneficial impacts in the upper and lower
pollutants resulting in a reduction in potentialwatersheds of these regions would include
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!
improved geomorphology and associated soils,each with characteristic soil conditions: valley.
improved gravel recruitment, and restoration ofland, valley basin land, terrace land, and upland
more natural sediment transport regimes. (.Figure 6.3.1-2). Valley land and valley basin

land soils occupy most of the Central Valley floor.
6.3ol Affected Environment/ Valley land soils consist of deep alluvial and

Existing Conditions aeolian soils that make up some of the best
Iagricultural land in the state. Valley basin lands

consist of organic soils of the Sacramento-San
Key resource categories and assessment variablesJoaquin Delta, poorly drained soils, and saline and ¯
deseri’bed in this section include geology and
physical processes; fluvial ge.omorphology,      alkali soils in the valley trough. ¯
especially erosion and sedimentation; oxidation,      Areas above the Central Valley floor consist of

1wind erosion, and land subsidence; soil salinity ¯terrace and upland soils, which are primarily used
and drainage problems; and seismicity,              for grazing and timberland.

6.3.1 Environmental Setting Existing soils and the geomorphology of streams
in the upper watersheds of the Bay Region mainly

Overview. Different geologic processes acting onshow .the effects Of urbanization, whereas these
various rock formations over millions of yearssame resources ifl the upper watersheds of the
have created many geolo, gically different areasSacramento River and San Joaquin River regions
within California. The areas have been groupedare primarily influenced by grazing and logging.
into 11 geologic provinces. From north to south,
they are the Coast Ranges, Klamath Mountains,Delta Region
Cascade Range, Modoc Plateau, Central Valley,
Sierra Nevada, Basin and Range, Mojave Desert,Historica/ Perspective. The Delta, a triangular-
Transverse Range, Peninsular Range, and theshaped network of channels and islands, is the
Salton Trough. The study area for thismeeting point for the Sacramento, San Joaquin,
investigati6n includes all of the provincesand Mokelumnerivers. ¯
.mentioned except the Basin and Range, and |
Salton Trough. Figure 6.3.1-1 shows ’all theThe Delta islands have been reclaimed for
geologic provinces in the state, agricultural use because of their fertile soils. ¯

Conversion of the Delta wetlands to farmlands
The Central Valley geological province is a valleybegan in I850 when the federal government
trough that extends over 400 miles from north totransferred ownership of "swamp and overflow"
south, and consists of the Sacramento Valley andlands to the states. Substantial reclamation was 1the San Joaquin Valley. The San Joaquin Valleyaccomplished between 1880 and 1920. By 1930,
is comprised of the San Joaquin River basin,the Delta was essentially developed to its current
drained by the San Joaquin River from the south,configuration. 1
and the Tulare basin, a hydrologically closed
basin that is drained only during extremely wetDevelopment of the islands resulted in subsidence
periods. The Sacramento Valley is drained by theof the island interiors and greater susceptibility of
Sacramento River from the north. The confluencethe topsoil to wind erosion. Subsidence, as it ¯
of these two major river systems and lesserrelates to Delta islands, refers generally to the
streams and systems forms the inland Delta,falling level of the land surface that results from
which is drained through Suisun Bay and thethe processes of peat soil oxidation and wind
narrow Carquinez Strait, into San Pablo and Sanerosion of the surface soil layers.
Francisco bays, and into the Pacific Ocean.

By 1920, it was recognized that the drained Delta
The upper and lower watersheds of the arealands were subsiding. Elevation measurements
contain four primary physiographic land types,made from 1922 to 1981 indicate that agricultural
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Source: California Division of Mines and Geolo,q¥ 196E

Figure 6.3.1-1. Geologic Provinces of California
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Source: Storie and Weir, 1951

Figure 6.3.1-2. Generalized Soils of California I
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practices tended to cause 1 to 3 inches ofSoil Subsidence. SubsidenceOftheDeltarsorganic
subsidence per year. soils and highly organic mineral soils (Figure

6.3.1-4) continues to be a critical problem and
Although California is the most seismically activepresents a serious threat to the long-term viability
area in the United States, the Delta region hasand use of the Delta islands.
been relatively inactive. -Active faults in or near
the Deltawith movement within the historicThe average current subsidence rate is estimated
record includetheConcord, Greenville, Hayward, to be about 1 inch per year and is largely
and San Andreas faults (Figure 6.3.1-.3).attributed to biochemical oxidation oforganic soil
Historically, the Delta has not . sufferedmaterial as a result of long-term drainage and
catastrophic earthquake damhge, fl.ood protection. The highest rates of subsidence

occur in the central Delta islands, where organic
Conditions content in the soils isExisting matter highest.

Soils. The soils of the Delta Region vary primarilyDelta Seismicity. The primary seismic threat to the
as a result of differences in climate, parentDelta is the threat of massive or widespread levee
material, biologic activity, topography and time.failures resulting from lateral displacement and
For the purposes of this discussion, the soils aredeformation, with resultant breaching and/or mass
divided into four general soil types: settlement due to ground shaking and liquefaction

of underlying soils. Many levees include sandy
¯ Deltaorganie soils and highly organic mineralsections with low relative density and high

soils susceptibility to liquefaction. Therefore, the
seismic risk to the Delta levees is high and

¯ Sacramento River and San Joaquin Riverapparently is increasing with time.
deltaic soils .

Soil Salinity. Dissolved salts in irrigation water can
¯ Basin and basin rim soils lead to high soil salinity, an unfavorable condition

for agricultural crop production. High soil
¯ Moderately well- to well-drained valley, salinity is an issue in several portions of the Delta,

terrace, and upland soils including the south-Delta area served by the South
Delta Water Agency, the west-Delta area

The Delta Region contains primarily soils with the(primarily Sherman and Twitchell islands), and
required physical and chemical soilSuisun Marsh. North- and east-Delta areas
characteristics, growing season, drainage andreceive relatively low-salinity water from the
moisture supply to qualify as prime Sacramento River and east-side tributaries, and donecessary
farmlands. This includes 80% to 90% of the areanot experience salinity problems.
of organic and highly organic mineral soils,
Sacramento River and San Joaquin River deltaicThe concentration of salinity in shallow
soils, and basin and basin rim soils. Most of thegroundwater and the salt mass contained in Delta
remaining soils of the Delta Region qualify assoils are direct consequences of the quality of the
Farmlands of Statewide Importance. irrigation water drawn from Delta channels.

The Delta soils that have been affected the mostWind Erosion. The Delta organic soils and highly
by agricultural development are the organic soilsorganic mineral soils have wind erodibility ratings
and highly organic mineral soils. These effects areof 2 to 4 on a scale where 1 is most erodible and
brought about by the flood protection of levees8 is least erodible. The wind erodibility of Delta
and the lowering of water tables by pumps andsoils is due to the organic matter contained in
drainage ditches in order to make productionthem. The rate of wind erosion is estimated at 0.1
possible, inch per year.
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Legend
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Sea Level to -10 feet
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-15 feet.and deeper

I
Figure 6.3.1-4. Land Surface Below Sea Level in the Delta
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1
I

¯ ’ Sedimentation and Fluvial Erosion in the Delta. Thechannel has been changed by reduction .in flow 1

great quantities of sediment transported by thevelocity and channel size. Increasing salinity
rivers into the Delta move primarily.as suspendedcauses the suspended load of clay and silt 1
load. Of the estimated 5 million tons per year ofparticles to form aggregates that settle and deposit
sediment inflow into the Delta, about 80%more rapidly than individual sediment particles.
originates from the Sacramento River and SanDeposition near Rio Vista may be caused by the 1
Joaquin River drainages;, the remainder isconvergence of the Sacramento River with the
contributed by local streams. Approximately 15%Deep Water Channel, forming a wider channel
to 30% of the sediment is deposited in the Delta;with resultant lower water velocities. 1
the balance moves into the San Francisco Bay l
system or out through the water project facilities.Flows induced by use of the Delta Cross Channel

have affected the North Fork of the Mokelumne 1
Sediment circulation within the Bay-Delta systemRiver by eroding a rather deep channel near New
is complex due to the numerous interconnectedHope, thereby accelerating the need for riprap on
channels, tidal flats, and bays, within which thethe Mokelumn~ River levees. Delta Cross ¯
interaction of freshwater flows, tides, and windsChannel flows that go down the South Fork pass I
produce an ever-changing pattern of sedimentthrough Dead Horse Cut and impinge on the
suspension and deposition. Pumping at the CVPStaten Island Levee at a right angle, resulting in
and SWP Delta facilities alters this circulation oferosion of the bank in this area. []
sediments within the system, and may cause
erosion of the bed and banks by inducing higherThe discharges and velocities in the channels
water velocities in the channels, south of the San Joaquin River are influenced I

significantly by exports at the CVP and SWP
The mechanics of sediment transport in eitherpumping plants. Sediment deposition and gain
saline or tidally affected streams, such as thefrom local drainage alter the amount and 1
lower Sacramento River and the Delta, are evencomposition of the sediment transported in the
more complex than in freshwater streams. Thischannels. In addition, degradation or aggradation
complexity results from changes in flow velocity,and widening or narrowing of certain channels []
flow direction, and water depth caused by themay be occurring due to the higher velocities
tides, caused by pumping.

The Delta is primarily a depositional environment,Bay Region 1
but variations in water and sediment inflow result
in either erosion or deposition. HistorieaIPorspective.The Bay occupies a structural 1

trough that formed during the late Cenozoic when i
Erosion may occur when: 1) the veloeity of flowit was part of a great drainage basin of the
in a channel is increased, 2) the sediment inflowancestral San Joaquin, Sacramento, and Coyote
to a channel in equilibrium is reduced, orrivers. The Baywasformedbetween 10,000 and []
3) predominan.ee of flow in one direction is25,000 years ago when the polar ice caps melted
altered in a channel that experiences reverseat the end of the fourth glacial period. Sea level
flows. The actual rate of erosion depends on therose in response to the melting of the ice caps. As I
composition of the material on the bed and banksthe oceb.n rose, it flooded river valleys inland of
and on the amount of change in the factors listedthe Golden Gate, forming San Francisco Bay, San
previously. Pablo Bay, and Suisun Bay.

1
Deposition is induced when conditions are theExisting Conditions
opposite of those favorable for erosion. The rate ¯
of deposition depends on the type and amount of. Soils and Sediment Conditions. The sediments of the []
sediment in suspension, the salinity, and theshallows comprise silty clay, clayey silt, and sand-
extent to which the transport capacity of thesilt-clay, while sand and silty sand cover the 1
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I deeper areas of the Central Bay and San Pablohave been four events of magnitude 5,0 (Richter
Bay. Gravelly sands are found at Golden Gatescale) or greater in ~he Bay Region. The San

I and grade seaward to a well-sorted sand thatAndreas and Hayward faults remain active with
covers most of the intercontinental shelf region ofevidence of recent slippage along both faults.
the Gulf of Farallones.

I Sedimentation a’nd Erosion in San Francisco Bay. The
The Bay Region can be divided into four majormajor source of suspended sediment in the Bay is
landform types (each with characteristic soils):outflow from the Delta. Approximately three-

i 1) basin floor/basin rim, 2) floodplain/valley land,quarters of the suspended sediment enters the Bay
3) terraces, and 4) foothills and mountains. Basinwith the high winter and early spring flood flows.
lands consists of organic-rich saline soils adjacentThe highest suspended sediment and turbidity
to the Bay and poorly drained soils somewhatlevels occur duringtheseperiods. Although much

I farther from the Valley land soils are of the suspended sediment begins to atBay. aggregate
generally found on gently sloping alluvial fansthe salinity gradient and deposit in the shallow
that surround the floodplain and basin lands and,areas of Suisun and San Pablo bays, high seasonal

I along with floodplain alluvial soils, represent theflows can transport incoming sediment as far as
most important agricultural group of soils inthe Central and South bays.
California. In the Bay area, most of the floodplain

I and valley land soils have been urbanized.            Sediments deposited in the shallower regions are
resuspended by wave and wind action.

Terrace land soils are found along theApproximately 15 times as much material is
southeastern edge of the San Francisco Bay arearesuspended each year as actually enters the Bay.
at elevation 5 to 100 feet above the valley land.Resuspension of sediment is the most important
Most of these soils are moderately dense soils ofprocess in maintaining turbidities in the Bay from

I neutral reaction, late spring through the fall.

Soils of tl)..e foothills and mountains whichSacramento Rlver Region

i surround the Bay are formed in place through the
decomposition and disintegration of theHistotieaI Perspoetive. The Sacramento River drains
underlying parent material. The most prevalentover 21,000 square miles (above the Feather
foothills soil group is that with a moderate depthRiver confluence), producing an annual averageI bedrock 40 with lesser flow of efs. The watersheds of theto (20to inches), amounts 19,000 upper
of the deep depth (>40 inches) and shallow depthSacramento River Region include the drainages
(<12 inches) to bedrock soil groups being present,above Shasta Reservoir, the Clear Creek drainage

I Moderate depth soils are generally dark colored,basin west of Redding, the Colusaupper
fairly high in organic, matter, and constitute somewatershed and Cache Creek watersheds west of
of the best natural grazing lands of the state,the valley, and the Feather River and American
Deep soils occur in the high rainfall zones.at theRiver watersheds east of the valley. These
higher elevations in the Coast Range. Theywatersheds are described in detail in Section 6.1.
generally support the forested lands in the Bay

I Region and are characterized by acid reaction andHydraulic mining on the western slopes of Sierra
depths to bedrock of 3 to 6 feet. Shallow soils Nevada between 1853 and 1884 dramatically
occur in the medium-to-low rainfall zone. Theyincreased the sediment budgets of central Sierran

I are loamy in character and are used principally forstreams and rivers. The addition of abundant
grazing, coarse material overwhelmed the capacity of the

rivers, resulting in temporary storage of the
~ [] San Francisco Bay Seismicity. Major earthquakesediment in channels and floodplains and

| activity has centered along the San Andreas Faultwidespread flooding of the Central Valley towns
! zone, including the great San Franciscoand farms. Since the end of hydraulic mining

I earthquake ofl906. Sinee that earthquake, theremore than 100 years ago, most rivers have
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reestablished their original gradients, aided byThe most prevalent foothill soil group is that with
trapping of the mining sediment behind dams anda deep depth (>40 inches) to bedrock, shallow
scouring of the channels promoted by levees builtdepth (<20 inches) and very shallow depth (<12
along the rivers, inches) to bedrock.

The Sacramento River’s h3idrology has beenDeep soils occur in the high rainfall zones at the
profoundly altered by reservoir construction. At higher elevations in the mountains surrounding
Red Bluff, the average annual flood flow wasthe Sacramento River Valley. These areas are
121,000 efs before .construction of Shasta Damimportant timberlands and are characterized by
(1879 to 1944), and 79,000 cfs after (1945 to acid reaction and depths to bedrock of 3 to 6 feet.
1993). The 10-year flood has been reduced from
218,000 efs to 134,000 cfs. This has reduced theShallow soils occur in the medium-to-low rainfall
energy available to transport sediment in thezones at lower elevations. They range from
Sacramento River. Moreover, the sedimentcalcareous brown stony clay (e.g., Lassen soils)
s,upply~to the river has been reduced by sedimentto noncalcareous brown loam (e.g., Valleeitos
trapping in reservoirs; by mining of sand andsoils) in character and are used principally for
gravel from channel beds; and from artificialgrazing.
protection of river banks. The erosion of the river
bankshad supplied sediment to the channel. Very shallow soils are found on steep slopes,

often at high elevations. They consist of stony
Rates of bank erosion and channel migration haveclay loam or stony loam and are not useful for
declined since 1946, presumably due to change inagriculture or timber because of their very shallow
flow and blockage of upstream sediment supply asdepth, steep slopes, and stony texture. As such,
a result of Shasta Dam, and due to thethey are also rated very low for grazing purposes.
construction of downstream bank protection
projects. The channel sinuosity (ratio of channelGeologic Conditions. The geologic provinces
length to valley length) also has decreased, composing the Sacramento River Region include

the Klamath Mountains, the Coast Ranges, The
Existing Conflitions Cascade Range/Modoe Plateau, the Sierra

Nevada, and the Central Valley provinces (Figure
Soils. The Sacramento River Valley contains four6.3.1-1).
major landform types (each with its own
characteristic soils): 1) floodplain, 2) basinGeomorphologic Conditions. Downstream of Red
rim/basin floor, 3) terraces, and 4) foothills andBluff, the Sacramento River flows within a
mountains (Figure 6.3.1-2). Floodplain alluvialmeander belt of recent alluvium. The river is
soils make up some of the best agricultural land incharacterized by an active channel, with point bars
the state. Basin landforms consist of poorlyon the inside of meander bends, and is flanked by
drained soils, and saline and alkali soils in theactive floodplain and older terraces. While most
valley trough and on the basin rims. These soilsof these features consist of easily, erodible,
are used mainly for pasture, rice, and cotton,unconsolidated alluvium, there are also outcrops
Areas above the valley floor have terrace andof resistant, cemented alluvial units such as the
foothill soils, which are primarily used for grazingModesto and Riverbank formations.
and timberland.

Within the channel itself, the bed is composed of
The upper watersheds of the Sacramento Rivergravel and sand (less gravel with distance
Region area mainly drain foothill soils. Thesedownstream), and point bars are composed of
soils are found on the hilly to mountainous.terrainsand. The bottomlands flanking the channel
surrounding the Sacramento Valley and areconsist of silts and sands (deposited from
formed inplace through the decomposition andsuspended load in floodwaters) commonly
disintegration of the underlying parent material,overlying channel gravels and sands. Higher,

CALFED Bay-Delta Program Draft Programmatic EIS/EIR                             ¯          6.3 GEOLOGY AND SOILS
6.3-12

C--005341
G-005341



older surfaces consisting of (often cemented)by 1973 in two main areas in the southwestern
Pleistocene deposits also are encountered, part of the valley, near Davis and Zamora;

additional subsidence since then, however, has not
The river channel migrates (maintaining roughlybeen reported.
constant dimensions) across the floodplain to the
limits of the meander belt, constrained only bySeismicity. The Great Valley thrust fault system
outcrops of resistant units or artificial bankforms the boundary between the Coast Ranges and
protection. As meander bends grow, they maythe Sacramento and San Joaquin valleys. This
become unstable and form cutoffs, fault system is capable of earthquakes up to

magnitude 6.8 along the west side of Sacramento
Since construction of Shasta Dam in the earlyValley. The Mendoeino Range west of the valley
1940s, flood volumes on the river have beenis mainly subject to seismicity from northwest-
reduced, which reduces the energy available fortrending faults associated with the right-lateral
sediment transport. Straightening and reducedstrike-slip San Andreas Fault System.
meander migration rate of the river may be
associated with flow regulation due to ShastaThe mapped active faults of this system thatare
Dam. The reduction in active channel dynamicsmost likely to affect the upper watersheds west of
is compounded by the physical effects of riprapthe Sacramento Valley are the Green Valley,
bank protection structures, which typicallyHunting Creek, Bartlett Springs, Round Valley,
eliminate shaded bank habitat and associated deepand Lake Mountain Faults. These faults lie along
pools, as well as halting the natural processes ofa 150-mile long northwest-trending zone of
channel migration, seismicity 10 to 45miles west of the Sacramento

Valley that extends from Suisun Bay past Lake
Sediment loads in the streams draining the upperBerryessa and Lake Pillsbury to near the latitude.
watersheds have been artificially increased due toof Red Bluff. These faults are capable of
past and current logging and grazing practices,earthquakes up to magnitude 7.1.
Both praetie.es remove soil-stabilizing vegetation,
create preferential drainage ways, and promoteActive faults likely to affect the upper watersheds
localized soil compaction. Erosive overland flownortheast of the Sacramento Valley, in the
is enhanced by the loss of vegetation anddrainages upstream of the Shasta Reservoir,
compacted soils. Larger amounts of sediment areinclude the Mayfield-MaeArthur-Hat Creek.
delivered to the streams from increased rates ofFaults, 25 to 85 miles north of Lake Almanor, the
soil erosion and from enhanced rates of massGillem-Big Crack Faults near the California-
movement, such as landslides. During high runoffOregon border southeast of Lower Klamath Lake,

the increases in sediment ’ and the Cedar Mountain Fault southwest of Lowerevents, sharp yieldsCan

lead to widespread channel aggradation, which inKlamath Lake. These faults are part of the Sierra
turn, can lead to lateral migration of the channelsNevada-Great Basin dextral shear zone and are
and increased rates of landsliding, capable of earthquakes up to magnitude 7.0.

Farther northeast, the Likely Fault is judged
Where reservoirs have been created by dams, mostcapable of a magnitude 6.9 earthquake, and in the
of the sediment is trapped behind the dam andnortheast comer of the state the Surprise Fault is
during the life of the reservoir will not becapable of a magnitude 7.0 earthquake.
transported downstream of the dam. Where such
sediment traps are not in place, the sediment loadActive faults likely to affect the upper watersheds
will be transferred downstream, east of the Sacramento Valley include the Indian

Valley Fault southeast of Lake Almanor and the
Soil Subsidence. Land subsidence in theHoney Lake Fault Zone ’east of Lake Almanor,
Sacramento Valley is localized and concentratedwhich is capable of a magnitude 6.9 earthquake.
in areas of groundwater-pumping-inducedSurface rupture .occurred in 1975 along the
overdraft. Land subsidence had exceeded I footCleaveland Hill Fault south of Lake Oroville. The

CALFED Bay-Delta Program Draft Programmatic EIS/EIR                                        6.3 GEOLOGY AND SOILS
6.3-13

C--005342
C-005342



Foothills Faults System, which border the eastarea of the Mokelumne River is 660 square miles.
side of the Sacramento and San Joaquin Valleys,The hydrology of the San Joaquin River and its
.is judged to be capable of a magnitude 6.5tributaries has been profoundly altered by dam 1
earthquake, construction and surface water diversions. So

much water is diverted from Friant Dam that the
In-Stream Gravel Mining. Aggregate mining occursmainstem San Joaquin River now goes dry at ¯
within many streams in the western foothills ofGravelly Ford, some 30 miles downstream, except
California and in the lower foothills of the Sierra d̄uring periods of high flow. Storage of flood
Nevada. Because of their convenient proximity towaters behind Friant Dam has resulted in a de~line ¯
the ground surface and their location on flat land,in flood magnitudes on the mainstream San
these deposits have been mined for many years.Joaquin River. Similar reductions have occurred
Instream gravel mining causes significant wateron the major tributaries, such as the Merced ¯
quality and habitat problems due to the increasedRiver. This has reduced the energy available to |
release of sediments in the river as well as thetransport sediments.
removal of soils in the areas of mining activities. ¯

Sediment supply to the river system has been |Wind Erosion. Soil credibility, climatic factors, soi~reduced by catchment and trapping in reservoirs;
surface roughness, width of field, and quantity ofmining of sand and gravel from channel beds; and
vegetative coverage affect the susceptibility offrom artificial protection of river banks, the 1
soils to wind erosion. Wind erosion renders theerosion of which had supplied sediment to the
soil more shallow, and can remove organic matterchannel.
and needed plant nutrients. Also, blowing soil 1
particles can damage plants, particularly youngThe floodplains of the San Joaquin River and
plants. Blowing soils also can cause offsitetributaries have been extensively modified for.
problems such as reduced visibility and increasedagricultural development, with elimination of ¯
allergic reaction to dust. many acres of slough and side channel habitat.

San Joaquin River Region Gravel extraction has been both extensive and ¯
intensive from the upper mainstem and the major

HistoricaIPerspective. The San Joaquin River drains tributaries. The combined effects of sediment
13,500 square miles along the western flank of thetrapping by upstream reservoirs and, to a lesser ¯
Sierra Nevada and eastern flank of the Coastextent, reduced bank erosion from riprapping,
Ranges, producing an average flow of 4,600 cfshave resulted in a condition of sediment-
near Vernalis. The San Joaquin has three majorstarvation. In addition, excavation of pits for
tributaries that drain the Sierra Nevada. Inaggregate production has directly transformed 1downstream order, they aJ-e the Merced (drainagemany reaches of the San Joaquin River and its
area 1270 square miles, average flow 1,350 efs),tributaries from flowing rivers to quiescent lakes.
Tuolumne(1,884 square miles, 2,254 cfs), and ¯
Stanislaus rivers (980 square miles, 1,400 cfs).Increasing soil salinity has been recognized as a
Precipitation is predominantly snow above 4,000problem in the San Joaquin Valley since the late
feet in the Sierra Nevada; and rain in the middle1800s, when a rapid increase in irrigated acreage 1
and lower elevations of the Sierra Nevada andcoincided with increasingly poor drainage (due to
Coast Ranges. As a result, the natural hydrologyelevated shallow groundwater table levels) and
reflects a mixed runoff regime of summerelevated soil salinity levels in the western and 1
snowmelt and winter-spring rainfall runoff.,southern portions of the San Joaquin Valley. It
Another major river, the Mokelumne, enters thewas not until the 1920s that deep well pumping
eastern Delta along with minor tributarieslowered the wate~ table below the root zone of ¯
(including the Cosumnes and Calaveras rivers),plants on the east side of the valley. Dry-fanning
joining the San Joaquin River prior to itspractiees werereplaeedwith irrigated agriculture
confluence with the Sacramento. The drainageon the west side in the 1940s, leading to the

1
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spreading and worsening of drainage problems onnot useful for agriculture, grazing, or timber
the west side of the valley and near the valleybecause of their very shallow depth, steep slopes,
trough in the 1950s. and stony texture.

As a result of heavy pumping, groundwater levelsGoologic Conditions. The geologic provinces
declined by more than 300 feet in certain areascomposing the San Joaquin River Region include
during the 1940s and 50s. The groundwater levelthe Coast Ranges, Central Valley, and Sierra
declines resulted in significant land subsidenceNevada provinces (Figure 6.3.1-1).
over large areas. Significant historic land
subsidence caused by excessive groundwaterGeomorphologic Conditions. The mainstem San
pumping has been observed in the Los Banos-Joaquin River meanders within a meander belt of
Kettleman Hills area, the Tulare-Wasco area, and~recent alluvium. The river is characterized by an
the active with bars the inside ofArvin-Maricopa channel, pointarea. on

meander bends, fla~.ed by an active floodplain
Existing Conditions and older terraces. While most of these features

consist of easily erodible, unconsolidated alluvial
Soils. The San Joaquin River Valley contains fourdeposits, there are also outcrops of resistant,
major landform types (each with its owncemented alluvial units such as the Modesto and
characteristic soils): 1) floodplain, 2) basinRiverbank formations.
rim/basin floor, 3) terraces, and 4) foothills and
mountains. Floodplain lands contain two main soilWithin the channel itself, the bed is composed of
typ~s: alluvial soils and aeolian soils. The alluvialgravel and sand (less gravel with distance
soils make up some of the best agricultural land indownstream), and point bars are composed of
the state, whereas the aeolian soils are prone tosand. The bottomlands flanking the channel
wind erosion and are deficient in plant nutrients,consist of silts and sands (deposited from
Basin lands consist of poorly drained soils, andsuspended load in floodwaters) commonly
saline and alkali soils in the valley trough and onoverlying channel gravels and sands. Higher,
the basin rims. These soils are used mainly forolder surfaces consisting of (often cemented)
pasture, rice, and cotton. Pleistocene deposits are also encountered.

Areas above the valley floor have terrace andThe river channel migrates (maintaining roughly
foothill soils, which are primarily used for grazingconstant dimensions) across the floodplain to the
and timberland, limits of the meander belt, constrained only by

outcroppings of resistant units .or artificial bank
The watersheds of the San Joaquin Valley As meander bendsprotection. theyupper grow, may
area mainly drain foothills soils (Figure 6.3.1-2)become unstable and form cutoffs, leaving oxbow
which are found on the hilly to mountainouslakes like those visible along lower reaches of the
topography surrounding the San Joaquin Valley.mainstem.
Moderate depth to bedrock (20-40 inches) soils
occur on both sides of the northern part of the SanSediment loads in streams draining the upper
Joaquin Valley where the annual rainfall iswatersheds of the San Joaquin River Region are
intermediate to moderately high. Deep (>40similartothosedescribedintheSaeramentoRiver
inches) soils- are the important timberlands of theRegion.
area and occur in the high rainfall zones at the
high.er elevations in the mountains east of theSoil Subsidence. After nearly two decades of little
valley. Shallow (<20 inches) soils, used fororno land subsidence, significant land subsidence
grazing, occur in the medium-to-lowrainfall zonerecently has been detected in the San Joaquin
at lower elevations on both sides of the valley.Valley along the Delta-Mendota Canal due to
Very shallow (<12 inches) soils are found onincreased groundwater pumping during the 1987
steep slopes, mainly at higher elevations, and areto 1992 drought.
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!
!Seismicity. In the San Joaquin River Region, the molybdenum, and selenium. Soil salinity

Great Valley thrust fault system forms theproblems in the San Joaquin Valley have been,
boundary between the Coast Ranges and the westand continue to be, intensified by poor soil ¯
boundary of the San Joaquin Valley. This faultdrainage, insufficient water supplies for adequate
system is capable of earthquakes up to magnitudeleaching, poor-quality (high-salinity) applied
6.7 along the west side of San Joaquin Valley. irrigation water, high water tables, and an arid l

climate. A 1984 study estimated that about 2.4
The Diablo Range west of the valley is mainlymillion of the 7.5 million acres of irrigated
subject to seismieity from northwest-trendingcropland in the Central Valley were adversely - ¯
faults associated with the right-lateral strike-slipaffected by soil salinity.
San Andreas Fault System.

Selenium Concentrations. Soil selenium is primarily ¯
The mapped active faults of this .system that area concern on the west side of the San Joaquin ¯
most likely to affect the upper watersheds west ofValley.. When soils on.the west side are irrigated,
the San Joaquin Valley are the Ortigalita Faultselenium (along with other salts and trace ¯
and the Greenville-Marsh Creek Fault. These .elements) dissolves and leaches into the shallow |
faults lie along northwest-trending zones ofgroundwater. Figure 6.3.1-5 shows selenium
seismicity 5 to 20 miles west of the San Joaquinlevels in the top 12 inches of soil as determined by ¯
Valley and each is capable of earthquakes up toa survey in the mid 1980s. Over the past 30 to 40 |magnitude 6.9. years of irrigation, soluble selenium has been

leached from the soils into the underlying shallow
Active faults likely to affect the upperwatershedsgroundwater aquifers. 1
east of the San Joaquin Valley include the
Foothills Fault System and major faults along theSWP and CVP.Service Areas Outside the Central
east margin of the Sierra Nevada. The FoothillsValley. A description of the soils and
Fault System, which borders the east side of thegeomorphologic conditions of the SWP and CVP
northern part of the San Joaquin Valley, is judgedServices Areas Outside the Central Valley is not
to be capable of a magnitude 6.5 earthquake,included in this. report beeause no impacts to these
Active faults along the east margin of the Sierraresource areas are expected as a result of an3~ of
Nevada include the Owens Valley Fault, whichthe alternatives.
ruptured in a magnitude 7.6 earthquake in 1872
and, iswithin the Sierra Nevada Fault Zone. 6.3.2 Environmental
Seismic. activity along this fault zone can Consequences: Geology
significantly affect the ~upper watersheds that. and Soils ¯
drain to the San Joaquin Valley.

Active faults likely to affect the upper watersheds6.3.2.t Assessment Methods
at the end of the San Joaquin Valley, include the 1
White Wolf fault, which ruptured in 1952 with a This assessment encompasses analyses of soil
magnitude 7.2 earthquake, the Garlock Fault,changes that could result directly from
capableof the a magnitude 7.3 earthquake, andconstruction of new facilities or conversion of ¯
several smaller faults 10 to 30 miles north of thelands from one use to another, and analyses of 1

White Wolf Fault. indirect effects of changes in policies, resources,
or economics. The assessment of the effects of

Soil Salinity. Soil salinity problems occur primarilychanges on geology and soils addresses both the
in the western and southern portions of the Sandirect and indirect consequences of Program
Joaquin Valley. Most ~soils in this region wereactions.
derived from marine sediments of the Coast
Ranges, which contain salts and potentially toxic
trace elements such as arsenic, boron,

1
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Two types of analyses have been included:. 1)6.3.2.2 Significance Criteria
changes in areal extent due to direct loss, or
conversion of soil types and geomorphologicImpacts are considered significant if they lead to
conditions; and 2) changes in their quality,the following suggested thresholderiteria:
Impacts to the areal extent or quality of
agricultural soils were caused by two types of̄ Removal, filling, grading, or disturbance of
activities: conversion to different plant soils
communities as part of a habitat-related
restoration action, or direct losses from thē Substantial degradation of the quantity or
eonstruetionofprojectf~eatures, quality of native soil types or their

environmental and water quality protection
The programmatic geology and soils assessment characteristics in significant watersheds
evaluated potential changes to the following
resource categories: ° Releases of toxic materials from soils .or

sediments
¯ Surface soil erosion

¯ Alterations to, or drainage from, soils or
¯ Channel, basin, shore, and shallows erosion substrates that create conditions that increase

andsedimentation the potential for outbreaks of wildlife diseases

¯ Soil salinity ¯ . Adverse changes inrates of sedimentation and
erosion

¯ Soil drainage characteristics
¯ Adverse changes in soil drainage or salinity

¯ Subsidence caused by the mass loading from
overburden and oxidation of organic content ¯ Soil subsidence and increases in subsidence

rates that produce adverse effects
¯ Subsidence caused by groundwater’

withdrawals ¯ Changes in soil conditions that cause
undesirable seepage to adjacent lands. "

¯ Geomorphology and soils impacts due to
change on land surfaces ¯ Increased potential for soil erosion by wind,

waves, or currents
¯ Soil acreage and characteristics due to    ..

changes in land use. ¯ Oxidation of, or drainage from, peat soils
where this may cause advers~e effects

Estimated changes in soil erosion are qualitative
because of variability in soiltype, soil erodibility,̄ Increased potential for erosion and mass
slope, and land management practices throughout failure-induced landslides
the regions. ¯

¯ Increased potential for seismic activity or
Projection of soil salinity impacts was based on vulnerability of soil-comprised structures to
estimates of the affected soils and degree to which seismic events
area soils would be affected by salts.

¯ Disruption of natural or favorable soil profiles
Assessing subsidence resulting from groundwater and horizons
withdrawals was based on changes in the amounts
and reliability of delivered water, and resultinḡ Increased potentialfor damage from
changes in the rates of groundwater pumping, geological hazards.

CALFED Bay-I~it~ Program Dratt Programra~tic EIS/EIR                                        6:3 GEOLOGY AND SOILS
6.3-18

C--005347
C-005347



i
6.3.2.3 Comparison of No Action Alternative withdrawals can be expected to continue and

to Existing Conditions. worsen as groundwater pumping continues and

I increases.
The environmental consequences of geology and
soils under the No Action Alternative would ~be Geology and soils in the SWP and CVP Service

I very similar to the existing conditions described inAreas Outside the Central Valley are not expected
the affected environment. Channel geometry into be affected by any CALFED alternatives.
the Delta, Bay, Sacramento River,. and SanTherefore, no further discussion of geology or

i Joaquin River regions would not be altered bysoils is provided for this region.
other than current ongoing geomorphologic,
irrigation, drainage, and/or dredging processes.6.3.2.4 Comparison of Program Alternatives

i Negative trends in soil erosion, subsidence, and to No Action Alternative
soil contamination are expected to continue.

The impacts to geology and soils resulting from

i In the Delta Region, the No Action Alternativethe storage and conveyance program element will
could result in continued problems with soilvary by alternatives, as discussed below. !mpaets
salinity, soil surface erosion and subsidence, soilto geology and soils resulting from otherprogram
selenium, and seismic susceptibility of levees toelements, such as ecosystem restoration, do notI failure. Elevated levels of soil salinity in the substantially from alternative to anothervary one
south and west Delta could worsen due to theat the programmatic level. Therefore, the
seepage and the poor quality of applied waterdiscussions of environmental consequences
caused by increasing amounts of ocean salinityassociated with other program elements are not
intrusion and high TDS concentrationsfromgrouped by alternatives. In those cases where no
increasing amounts of land-derived agricultural -environmental impacts have been associated with

I drainage. Peat oxidation of the island interiora program element within a regions, the program
soils would continue, resulting in continuedelement is not discussed.
subsidence and susceptibility of the soil to wind-

I induced erosion. Existing high seleniumDelta Region
concentrations could intensify in the channels and
applied irrigation water in the south Delta from

I land-derived San Joaquin Valley agricultural Potential acreage of Important Farmland soils
drainage. The susceptibility of Delta levees toaffected by each alternative and each program
seismic failure would be further increased by the.element is presented in Chapter 5, Section 5.2.
continued subsidence.

In the Bay Region, the No Action Alternative is Storage and Conveyance
not expected to result in any significant changes toI soils conditions relative to Alternative 1. andgeomorphologicor Conveyance storagefacility
existing conditions, improvements are not included in Configuration

1A, and therefore cause no significant adverse

I In the Sacramento River and San Joaquin Riverimpacts to geology and soils.
regions, surface-soil erosion can be expected to
worsen under the No Action Alternative. Conversion of agricultural soils for Configuration

I 1B conveyance .improvements would have a
In the San Joaquin River Region, soil salinity andsignificant and unavoidable impact.
selenium concentrations can be expected to

I worsen as additional salt load is imported to theConstruction activities required for conveyance
valley and leached from the soils by irrigation andimprovements could cause disturbance of soils in
natural discharge from contaminated soils on thethe vicinity of the project, resulting in a short-term

I west side. Subsidence caused by groundwaterincreased potential for erosion. . Increased
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!
pumping of water out of the Delta could result inConfigurations 1B and 2A, also apply to
increased flows during some months. TheConfigurations3E, 3Hand3I.
magnitude of change in flow velocities would
likely be negligible relative to existing flows,New groundwater and surface water storage
however, and so would not adversely impact soilwould increase the amount of fresh water
erosion or sediment transport processes,available during the summer and fall months.
Therefore, the potential for increased erosion ofThis increase in freshwater would dilute salinity
channel and levee soils would be less thanin waters from tributaries with return flows that
siguifieant, have potentially high concentrations of salts. The ¯

additional flows in the summer and fall would ¯
Under Configuration 1 C, conversion ofalso reduce salinity intrusion from the ocean and
agricultural soils would be a significant andtransport more dissolved salts to the ocean, ¯
unavoidable impact. Enlargement of channels inthereby reducing applied salt loads. This ¯
the south Delta would reduce water velocities inbeneficial impact also applies to Configurations
those channels, reducing the potential for levee2B, 2E, 3B, 3E, 3H, and 3I. ¯
soil and channel substrate erosion. In the north 1
Delta channel, and levee erosion may occurPotentially significant and unavoidable impacts
because channels are not being enlarged underunder Configurations 3B, 3E, and 3I include the ¯
Configuration 1C in that area. loss and conversion of agricultural soils to new in-

Delta water storage facilities and increased
Altemative 2. In Configuration 2A, potential potential for catastrophic levee failure due to
adverse impacts of north- and south-Deltaearthquake-induced liquefaction. Impacts of this ¯
modifications would affect important farmlandalternative associated with. conversion of
soils. Adverse impacts are similar to thoseagricultural soils are described under
described in Configuration 1B, and include theConfiguration lB. In-Delta storage may be 1
conversion of land for conveyance improvementsdeveloped by flooding one or more Delta island
and setback levees, and potential soil erosioninteriors with surplus water during times of high
associated with    construction activities,flows. A significant adverse impact of such in-
Construction of setback levees and widening ofDelta water storage facilities would be the loss of
channels would reduce the potential for levee andprime Delta farmland due to inundation at the
channel erosion, storage site. Structures and levees in the Delta ¯

may be susceptible to seismic disturbance by ¯
No additional impacts beyond those describedearthquakes, depending on their proximity to
under Configuration 1B and 2A are expected to nearby faults and degree of relative ground motion ¯
occur under Configurations 2B, 2D or 2E." during an earthquake. Impacts on soil erosion |
Landforms and soils potentially adverselyfrom the construction of in-Delta water storage
impacted by Configuration 2D conveyancesites would be similar to that described under ¯
improvements would principally affectConfigurations 1B and 2A. |agricultural with some developed uses associated
with Highway 12. Landforms and soilsEcosystemRestoration. The Ecosystem Restoration
potentially adversely impacted by ConfigurationProgram would potentially affect agricultural
2E are agricultural, landforms and soils in the Delta Region.. The

following impacts apply to all alternatives for the
Alternative 3. Configuration 3A includes potentially ’- Delta Regio.n.
significant adverse impacts to agricultural
landforms and soils in the Delta Region and someBeneficial effects of the Ecosystem Restoration
developed areas along the Interstate 5 corridor dueProgram in the Delta Region include reducing soil
to the conversion of land for conveyanceloss (or depletion) on Delta island interiors and
impi’ovements and associated constructionlevees resulting from wind erosion, wave erosion,
activities. These impacts, described underand high velocity flows. Habitat restoration i
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would allow for improved vegetative growth by agriculture; hence, changes in soils and
returning humus and nutrients to the soils andgeomorphologic conditions would be confined to
sheltering soils from the wind. The protection andthose lands. Beneficial effects of the levee system
maintenance of in-channel islands would alsointegrity improvements include reducing the
decrease wind-fetch distances over open water,impact from land subsidence in the Delta,
and thereby reduce wind-wave erosion on nearbyreducing the risk of levee failure, and decreasing
levees, soil salinities inboard of levees.

Agreements with willing levee reclamationThe program would reduce subsidence on about
districts to implement modified levee and berm14,000 acres by converting subsided land to
management practices could promote thewetlands through shallow flooding. Seismic
establishmentandmaturationofshorelineriparianretrofits to levees could reduce the risk of
vegetation. Riparian vegetation would reducecatastrophic failure, thereby reducing the risk of
flow veloeities adjacent to the levees, and therebysalinity intrusion from the ocean, which could
reduce potential soil erosion, otherwise increase salinity in the soils.

Water Qualil~. Activities proposed for the Water The conversion of agricultural soils for levee
Quality Program would not have an adverse effectsystem construction would produce significant
on geology and soils in the Delta Region; insteadadverse changes to soils in the affected areas.
reductions in point-source and non-point sourceAgricultural soils would be covered where new
pollutants would provide beneficial impacts tothesetback levees are constructed. Soil erosion
Delta Region by decreasing loadings of toxicoutboard of the levees could be improved by
metals and organic compounds and by removinghabitat restoration and sediment deposition
potential sources of soil and sedimentmeasures, but would be subject to erosion during
contamination, including salts and selenium, floods. The beneficial reuse of dredged material

could replace soils that have been lost and/or
Water Use Efficiency. The beneficial effects of on- prevent subsequent losses.
farm water use efficiency improvements, such as
tailwater recovery ponds or installation ofWater Transfers. Water Transfers would affect
pressurized irrigation systems (over gravity), isgeology and soils primarily through changes in
that they could greatly reduce sediment transportland subsidence, erosion, and soil salinity. In
from fields to streams and drains, addition to the source of water for a transfer, the

timing, magnitude, and pathway of each transfer
On-farm efficiency improvements could lead tohave a tremendous effect on the potential for
increased reliance on groundwater due tosignificant impacts.
irrigation needs and secondary use issues. Highly
efficient irrigation requires more frequent waterPotentially significant beneficial impacts are
deliveries, some of which may not be met fromprimarily associated with the transferred water’s
surface water sources, and impoundment oforigin, and include: 1) decreasing erosion and
tailwater leaves less surface water available tosedimentation through reduced land disturbance
secondary users. Such users may turn tofrom fallowing; and 2) decreasing soil salinity,
alternative sources such as groundwater. Anrelative to initial conditions, through replacement
increased reliance on groundwater could haveof irrigation water from surface water sources
adverse impacts if it results in localizedwith higher-qualitygroundwater.
subsidence from depletion of groundwater
resources. Potentially significant adverse impacts are

primarily associated with the transferred .water’s
Levee System Integrily. Within the Delta Region, destination, and include: 1) increasing erosion and
Levee System Integrity Program improvementssedimentation through reduced soil cover from
would be implemented primarily on lands used forfallowing; 2) inereas!ng soil salinity by replacing
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irrigation water with lower quality water from soil by heavy equipment during construction
groundwater substitution; and 3) increasing soilwould temporarily affect the physical
salinity by irrigating with a volume of watercharacteristics of the soil, including decreasing
insufficient to flush the salinity from the soil. permeability and increasing runoff.

Bay Region Any storage facilities sited on streams would have
a significant adverse impact by trapping

Storage and Conveyance. Potential geology and sediments, thereby reducing sediment transport
soils impacts associated with foreseeable changesand potentially increasing stream erosion
in water availability are expected to be minimal,~capabilities and altering geomorphologic
and less than significant. The only potential effectcharacteristics downstream of the storage facility.
would be associated with changes in sedimentReductions of stream bedload would be greatest
transport out of the Delta and into the Bay.during high flow events. Off-stream storage sites
CALFED. alternatives would likely cause only would not directly impact in-stream sediment
minor decreases in sediment transport from thetransport, but may diminish flows in local stream
Delta to the Bay. channels due to their placement across minor

drainages. Wind- and wave-generated erosion
Direct, indirect, and construction-related activitiesalong the shoreline of the reservoir can cause a
zssociated with the Ecosystem Restoration andsignificant impact by increasing bank erosion and
Water Quality programs could alter or displacesedimentation at the site. The potential for
soils in the immediate vicinity, of activities, butlandsliding in areas around the reservoir may be
are not expected to have a significant adverseinereased bysaturationofadjaeentgeologicstrata
effect on geology and soils in the Bay Region. as the reservoir is filled.

Water Quality. As in the Delta Region, reductions Ecosystem Restoration. Certain targets of the
in point-source and non-point source pollutantsEcosystem Restoration Program could
will provide beneficial impacts to the geology and̄ beneficially affect geomorphologic processes in
soils resources of the Bay Region by decreasingthe Sacramento River and San Joaquin River
toxic metals and organic compounds thatregions.
accumulate in bottom sediments in the Bay.

Establishment of stream meander belts would
Coordinated Watershed Management. Potential widen the area available for natural channel
beneficial effects of the coordinated watershedmigration to accommodate the processes of
management activities include overall lowering ofchannel erosion and deposition, and allow the
sediment input to watershed streams and localizedstream system to respond more naturally to
lowering of the potential for seismically inducedmorphologic changes without the presently
landslides, imposed physical constraints.

Sacramento River and San Joaquin River Regions Gravel recruitment actions would include
stockpiling gravel at strategic locations for capture.

Storage and Conveyance. Construction of storage by high streamflows, and would allow sediment-
facilities would cause significant adverse impactsstarved reaches to mimic natural stream processes.
due to local ground disturbances and inundation,This program would be monitored to determine
the extent of which would depend upon the typethe effects on channel erosion, sediment
and size of storage facilities enlarged ordeposition, and meander processes.
constructed, construction methods and site(s)
selected. Reservoir construction would alsoThe removal and/or reduction of seasonal
require construction of access roads and dams.diversion structures on tributaries to the
Ificreased erosion could occur on areas cleared forSacramento River and San Joaquin River would
storage facilities or access roads. Compaction ofreduce sediment-trapping and allow for the
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continued transport of sediment downstream. Angroundwater levels and the net change in recharge
adverse impact of this would be a need for(input) and withdrawals (output).
increased dredging in some areas. However,
increased sediment transport may alsb improveCoordinated Watershed Management. Water quality
areas that currently experience a net loss ofin the Sacramento and San Joaquin rivers would
sediment, benefit from watershed management activities that

reduce hillslope and stream bank erosion which
Water Quality. Reductions in point-source and non- cause sediment loading and increased turbidity in
point source pollutants will provide beneficialwatershed tributaries. Bank and slope stabilization
impaets tothe Sacramento River and San Joaquinmethods will use native vegetation to protect
River regions by decreasing loadings of toxicground surfaces from wind- and water-induced
metals and organic compounds and by reducingerosion. Road improvements and road
the concentrations of selenium and salts in thesedeconstruetion efforts could provide beneficial
and other minor tributaries, impacts by decreasing road-related erosion and

reducing the potential for landslides on over-
Water Use The Water UseEfficiency. Efficiency steepenedslopes.
Program would generally have the same beneficial
and adverse impacts as identified for the DeltaAdverse effects associated with upper watershed
Region. Potential reduction of erosion frommanagement activities can include short-term soil
agricultural fields through use of on-farmerosion and increased sediment deposition during
efficiency measures is most pronounced in Westthe construction of stream and watershed
Stanislaus County and the Sacramento Valley.restoration projects or roadway improvements.
This would benefit instream water quality byCompaction of soil by heavy equipment during
.reducing sediment traiasport to streams and drains,construction will temporarily affect the physical

characteristics of the soil; however, long-term
Soil salinity of agricultural lands in the Sanpost-construction effects are expected to be
Joaquin Valley can potentially be reduced it" lessbeneficial, and include reducing sediment erosion
.(high salinity) water is applied to fields. In turn,and excess sedimentation in streams due to poorly
this can improve the productive capacity of somemanagedtimber-harvesting, livestock grazing, and
fields currently high in soil salinity, other land-use activities. Most watershed

restoration efforts would include a re-vegetation
Conjunctive use practices involve usingcomponent to reduce erosion, stabilize hazardous
groundwater in combination with surface waterslopes, and provide terrestrial or aquatic habitat.
t"or augmenting water supplie.s. When surplus
Sacramento River and/or San Joaquin River water 6.3.2.5 Comparison of Program Alternatives
is available, it would be stored in groundwater . to Existing Conditions
basins (aquifers) for times when surface water
availability is low. Conjunctive use of Comparisonof programalternativestoexisting
groundwater could have a beneficial impact inconditions indicates that:
some areas of the San Joaquin Valley by reducing
land subsidence that results from overdraft of̄ All significant adverse impacts identified
groundwater reserves, when comparing to the No Action Alternative

are still significant when comparing to
Water Transfers. Water Transfers would generally existing conditions.
have the same beneficial and adverse impacts as
identified fortheDeltaRegion. Land subsideneē CALFED is proposing actions for levee
could be impacted either beneficially or adversely protection, and ecosystem restoration, which
following withdrawals for direct groundwater or could result in additional large-scale land
groundwater substitution transfers depending on conversions impacting agricultural soils

particularly in the Delta. Adverse impacts
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Iresulting from the CALFED alternatives revegetating areas with native riparian plants
combined with the expected future conversion and wet meadow grasses;
of agricultural lands could result in greater
impacts to agricultural soils when compared.~ Increase sediment deposition and provide
to existingconditions, substrate for new habitat by planting

terrestrial and aquatic vegetation; I
¯ CALFED is proposing actions under its each

of its programs which could improve soil¯ Measure channel morphology over time to
quality, vulnerability to seismic failure, and monitor changes due to re-operation of SWP- ¯
sediment load of streams above the existing CVP flows, and implement erosion control
condition baseline. All benefits which have measures where needed;
been identified when compared to the No ¯
Action Alternative are still beneficial when¯ Re-use dredged materials to reduce or replace
compared to existing conditions, soil loss;

!6.3.2.6 Nitigation Strategies ¯ Leave crop stubble from previous growing
season in place while fallowing, and employ

Mitigations are proposed as strategies in this cultivation methods that will cause the least
programmatic document and are conceptual in amount of disturbance to minimize erosion of |
nature. Final mitigations would need to be surface soils;
approved by responsible agencies as specific
projects are approvedby subsequent ¯ Limit the salinity of replacement water, 1environmental review, relative to local conditions, in water transfers;

The following mitigation measures could bē Ensure that the volume of irrigation water I
implemented to reduce significant geology and used is always sufficient to flush accumulated
soils impacts: salts from the root zone; and

¯ Monitor groundwater levels and subsidenee in̄ Minimize or avoid direct groundwater !
areas of increased reliance on groundwater transfers or groundwater substitution transfers
resources; regulate withdrawal rates at levels from regionsi 1) experiencing long-term []
b̄elow those which cause subsidence; overdraft, 2) wher6 subsidence has ¯

historically occurred, or 3) where local
¯ Upgrade all levees to PL-99 standards; extensometers indicate that subsidence rates ¯

are increasing.
Protect flooded Delta island inboard levee
slopes" against wind and wave erosion with6.3.2.7 Potentially Significant Unavoidable ¯
vegetation, soil matting, or rock; Impacts

¯ Protect exposed soils with mulches,Significant unavoidable impacts of the Program III
geotextiles, and vegetative ground covers toalternatives may include: loss of agricultural soils |the extent possible during and after projectand farmland. This impact occurs under all
construction activities to minimize soil loss;. alternative configuration except configuration 1A. ¯

Implement erosion controlmeasures and bank
stabilization.projects where needed; this can
include grading the site to avoid acceleration
and concentration of overland flows, using silt
fences or hay bales to trap sediment, and

!
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I 6.4 NOISE

Summary      ’ "

The noise impacts expected in the Bay-Delta
regions associated with the No Action Alternative, ¯ No Action conditions are forecast to bethe three implementation alternatives, and the similar to existing conditions
program elements common to all three
implementation alternatives are less than̄ Construction of storage and c0iaveyance
significant. Table 6.4-1 provides a summary of systems are expected to result in overall
environmental impacts related to noise, greater potential noise effects than the No

Action Alternative, but still be less than
No Action Alternative. Potentihl noise impacts from significant in any region
the No Action Alternative are considered to be a
.continuation of existing conditions, and less than
significant.

Storage and Conveyance. Under Alternative 1, this alternative is the same as Alternative 2. Also,

both potential direct, shod-term, construction-Alternative 3 would involve construction of a

related, and indirect, long-term, operations~relatednew, separate, conveyance system. Therefore, the

noise impacts would accompany the constructionlevel of both direct, short-term, construction-

and operation of new storage facilities, as well asrelated, and indirect, long-term, operations-related

minor channel improvements in-Delta. Thenoise impacts accompanying Alternative 3 is

greatest amount of potential construction- andpotentially greater than for Alternatives 1 and 2.
operations-related noise impacts would be
associated with the development of the storageEcosystem Restoration. The installation of new

facilities w~thin either the San Joaquin or thefish screens at certain diversions would

Sacramento River Region proposed inpotentially be accompanied by direct, short-term,

Configuration 1C. Potentially indirect, long-term,construction-related noise impacts. River channel

operational noise impacts would also result from.deepening and subsidence reversal activities, such

increasing pump sizes in water conveyanceas those planned for the San Joaquin River

systems. These impacts are less than significant.Region, would also be accompanied by such
impacts. Development of wetlands would involve

The upstream storage facilities would have theactivities that could cause direct, short-term,

same level of both potential direct, short-term,construction-related noise impacts.

construction-related, and indirect, long-term,
operations-related noise impacts as Alternative 1.Water Quality. Land conversion activities intended

However, for Alternative 2, substantial physicalto reduce drainage-related pollution could r~sult

changes to the conveyance systems andin decreased long-term, operations-related noise

construction of new diversion structures wouldimpacts for those lands that were previously under

result in having a greater level of potentialactive agricultural cultivation. Improvements to

eonstruetion-andoperations-relatednoiseimpaetsexisting, and construction of new filtration and

than Alternative 1. Noise impacts accompanyingtreatment facilities could have both temporary

implementation of Alternative 2 would be lessdirect, short-term, construction-relatedand
indirect, long:term operations-related noisethan significant,
impacts.

Under Alternative facilities could3,newstorage
be constructed in the Delta, Sacramento, and San
Joaquin River regions. The upstream storage in
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I ALTERNATIVE ALTERNATIVE ALTERNATIVE,
IMPACT ISSUES 1 2 , 3

1A 1B 1C 2A I 2B 2D 2E 3A I 3B I 3E 3tI I 3I

Delta Region
~

Construction-related Noise o o o o o o I o o o o o o

Operations-related Noise o o o o o o o o o o o o

Bay Region

Construction-related Noise o o o o o o o o o o o o

Operations-related Noise o o o o o o o o o o o o

Sacramento River Region

Construction-related Noise o o o o o~ o o o o [ o o o

Operations-relatedNoise o o o o o o o o o[    o o o

San Joaquin River Region

Construction-related Noise o o . o o o o    o o I o o " o o

Operations-relatedNoise o olo o o o.o olo’ o o o
SWP and CVP Service Areas Outside the Central Valley

Construction-related Noise o o o o o o o o o o o o

Operations-related Noise o o o o o o o o o o o o

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary from
one configuration to the other.

LEGEND:
Level of Impact

¯ = Significant and unavoidable
| -- Significant and mitigable
o = Less than significant
El = None
+ -- Beneficial
O = Unknown

Table 6.4-1. Summary of Environmental Impacts Related to Noise

I
I
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Water Use Efficiency. Modifications to existing to the existing natural sources. Construction of
filtration plants, development of new pipelines,water resource developments also altered noise

I . well fields, and pump stations, and increased (orlevels. Further development of new highways and
decreased) pumping would have potentialresidential communities have added construction,
construction- and operation-related noise impactsvehicular, and urban noises.-

I (both adverse and beneficial) in agricultural and
urban environments. 6.4.1,2 Delta Region, Bay Region,

Sacramento River Region, San

i Levee System Integrity. Land conversion adjacent Joaquin River Region, and SWP and
to streams to create buffer areas associated with CVP Service Areas Outside the
enhanced levee operation and flood control could Central Valley: Existing Conditions

i also result in decreased operations-related noise
impacts for those lands that were previously inThe noise planning standards and the noise level
active agricultural use. Improvements to existing,control ordinances existent in the commurrities
and construction of new, levee systems, as well aswithin the five regions of the study area are fairly
dredging, uniform, tYpically ranging within 5 dBA for awouldinvolveactivitiesthatwouldhave
temporary direct, short-term, construction-related

similar land-use cat~egory. Typical land-usenoise impacts, categories occurring across the program areai ’ range from undeveloped rural land to densely
Coordinated Watershed Management. Timber dev.eloped urban land. Understandably, the noise
harvesting and mining operations can generatelevels associated with the range of land uses

I occurring in the program area, in turn, range fromintermittentlyhigh noise levels. Watershed
management and restoration activities intended to" quiet to very noisy.
reduce potential erosion and improve riparian and

I . aquatic habitat could result in short-termBased on the results of environmental noise
construction-related noise impacts, studies conducted in the United States and the

study area, it is generally accepted by planners
6.4~1 Affected Environment/ and decision makers that a consistent and direct

Existing Conditions " relationship exists between population densitY and
the associated noise level environment. It follows,

This section presents a characterization of the. therefore, that the more rural and less populated
existing noise environment in the Bay-Delta(and less developed) areas within the study area
Program study area. would typically have lower noise levels (measured

i in dBA L~) than the more urban and densely

6.4.1.1 Delta Region, Bay Region, populated (and more developed) areas. Table

" Sacramento River Region, San 6.4.1-1 presents this relationship, between the

I Joaquin River Region, and SWP and population densitY and associated noise levels

’ CVP Service Areas Outside the within the study area.

Central Valley: Historical Perspective It is assumed ,for this Programmatic EIS/E, IR thatI the affected environment includes the range of
Prior to the 1850s, the noise character of the fivepopulation densitY and land-use categories

¯ CALFED regions and the upper watershed areaspresented in Table 6.4.1-1, plus potentially noisierI was dominated more by sounds from naturalland uses such as certain industrial and
sources than sounds generated by an urbanized,commercial uses, and areas adjacent to
mechanized, and technology-based societY,transportation corridors and airports.

I Natural sounds of rushing water, wind, and
wildlife were most common. With the advent of
large-scale mining and timber harvesting, high

I noise levels associated with these uses were added
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|
boating activities associated with recreational usePerson/sq. Ld, of the reservoirs would be additional noiseLocation kra (dBA)

Rural sources. IUndeveloped 8 35
Partially 23 40 The specific locations of potential new facilities
Developed and the associated site-specific noise generation 1

Suburban characteristics for each alternative are not yet
Quiet 77 45 known. Therefore, for this programmatic-level
Normal 230 50 evaluation, the following assumptions about the ¯

Urban noise-generating potential of the alternatives have |Normal 770 . 55 been made:
Noisy 2,300 60
Very Noisy 7,700 65 ¯ Standardized levels of construction and

SOURCE: National Research Council, USA. operations would occur for each alternativ.e,

¯ The proximity of people and sensitive 1Table 6.4.1ol. Relationship Between receptors to proposed sources of noise would
Population Density and be equal for all alternatives, and
Average Day-Night Noise ¯
Levels ¯ The density of population or sensitive

receptors in the area of potential effect would
be equal for all alternatives.

I6.4.2 Environmental
Consequences: Noise On this basis, for this Programmatic EIS/EIR, the

evaluation of potential noise effects from the
6.4.2.1 Assessment Methods alternatives is primarily concerned with the

amount of construction activities and the extent
In assessing potential noise impacts for thisand type of facilities likely to be constructed and
ProgrammaticEIS/EIR, the primary assumption isoperated for each alternative and program
that the main sources of environmental noise areelement.
from construction and operations activities. ¯
Typical sources of construction-related noise6.4.2.2 Significance Criteria
would include the following:

Potential noise-related impacts are considered ¯
¯ Heavy equipment operation, significant if the construction or operations of

facilities associated with a particular
¯ Blasting operations at fill material quarryimplementation alternative or program element

sites, would cause substantial, adverse changes to the -
existing (ambient) noise conditions within the

¯ Truck traffic along major access and haulaffected area.
routes associated with hauling fill and spbil
material, and                            6.4.2.3 Comparison of No Action Alternative

to Existing Conditions
¯ Vehicle traffic associated with the 1

construction labor force. The No Action Alternative is not expected to have
any significant adverse impacts on existing noise

Facility operation and maintenance activitiesconditions in the study area.
would bee¯me noise sources. Localized increases
in noise levels would occur at spillways, pumping-
generating plants, and switchyards. Traffic and 1
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6.4.2.4 Comparison of Program Alternatives Even though potential noise impacts associated
to No ActionAIternative with Alternative 2 would be greater than

Alternative 1, poten.tial construction- and
The noise impacts resulting from the storage andoperations-related noise impacts accompanying
conveyance program element will vary byimplementation would be less than significant. If
alternative. Noise resulting from other programconstruction-related noise levels exceed local
elements, such as ecosystem restoration, do notnoise standards, it would be for short, intermittent
vary substantially from one alternative to anotherperiods during construction, and in most cases
at the programmatic level. Therefore, thewould likely be located at distances from sensitive
discussions of environmental consequencesreceptors sufficient .to not create significant
associated with other program elements are not’ a~noyanee.
grouped by alternative. In those cases where no
environmental impacts have been associated withAlternative 3. Alternative 3 would involve
a program element within a region, the programconstruction of a new, separate, conveyance ¯
element is not discussed, system through the region, and the construction

and operation of new facilities. Therefore,storage
Delta Region the level of direct, short-term, construction-

related, and indirect, long-term, operations-related
Storage and Conveyance                          noise impacts is potentially greater than for

Alternatives 1 and 2.
Alternative 1. Potential direct, short-term,
c0nstruction-related noise impacts, in AlternativeAlthough possibly greater than both Alternatives
1, from vehicles and equipment wouldaecompany1 and 2, potential construction- and operations-
the developmentofminorchannelimprovementsrelated noise impacts would be less than
in the south Delta Region. Potential indirect,significant.
long-term, noise impacts would result from
operating the larger pump sizes that would beEcosystem Restoration. The installation of new fish
installed inwater conveyance systems through the" screens at certain diversions as part of this
Delta Region. element would potentially be accompanied by

direct, short-term, construction-related noise
Potential construction- and operations-relatedimpacts. Development of wetlands and other
noise impacts would be less than significant,habitat restorationeffortswould involve aetivities
Construction-related noise would be present in thethat could cause direct, short-term, construction-
area of the construction sites only for short,related noise impacts.
intermittent periods during construction, and in
most eases would likely be located at distancesWater Use Efficiency. Modifications to existing
from sensitive receptors so as to not createfiltration plants, development of new pipelines,

well fields, and stations, and increased (orsignificantannoyance. pump
decreased) pumping are some of the activities

Alternative 2. Substantial physical changes to theassociated with this program element that would
system, as .well as construction of a have potential construction-and operation-relatedconveyance

new diversion structure, would result innoise impacts (both adverse and beneficial) in
Alternative 2 having a greater level of potentialagricultural and urban environments.
construction-related noise impacts than
Alternative 1. Similarly, the pump sizes in theLevee System Integrity. Land conversion adjacent to
conveyance systems would be increased to astreams to create buffer areas associated with
greater extent compared to Alternative 1.enhanced levee operation and flood control could
Therefore, potential indirect, long-termalso result in decreased operations-related noise
operational noise impacts would also be greaterimpacts from those lands that were previously in
than for Alternative 1. active agricultural use. Improvements to existing,
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I
and construction of new levee systems, as well asJoaquin River regions would be less than
dredging, would involve activities that would havesignificant. The reasons why these potential
temporary direct, short-term, construction-related impacts are not expected to be significant are the
noise impacts, same as those discussed previously for the Delta

and Bay regions.
Water Transfers. The Water Transfer Program will ’ ¯
have an overall negligible effect on noise underOperations-relat,ed noise impacts would also be
any of the alternatives. No effects are anticipatedassociated with the Ecosystem Restoration and
to contribute to exeeedence of temporary, long-Coordinated Watershed Management programs ¯
term, or permanent noise regulation ordinances, ordiscussed above with regard to the Delta and Bay 1
cause Significant beneficial or adverse changes inr~gions.
the ambient noise conditions in the area is []
affected by the Water Transfer Program. Water Oualily. Land conversion activities intended |

to reduce drainage-related pollution could result
Bay Region in decreased long-term, operations-related noise

impacts. This would especially be the ease for |Coordinated Watershed Management. Potential those lands that were previously under active
construetionaetivitiesassoeiatedwithcoordinatedagricultural cultivation. The cessation of
watershed management activities in the Baycultivation, and subsequent revegetation of these ¯
Region’s upper watershed areas could result inlands, would reduce potential noise impacts
short-term noise impacts during construction,associated with operation of farm equipment.
Noise associated with restoration projects could 1
adversely affect local residents, recreation users,Improvements to existing, and construction of
and sensitive wildlife species, but would likelynew, filtration and treatment facilities as part of
occur only in the area of construction for shortthis program element could have both temporary
periods during eonstrueti0n, direct, short-term, construction-related and

indirect, long-term, operations-related noise
Where construction activities are to be performedimpacts. ¯
in sensitive wildlife areas and popular recreation 1
areas, noise-generating operations can beSWP and CVP Service Areas Outside the Central
scheduled to avoid breeding periods of sensitiveValley ¯
species and peak recreation use. Potential I
construction- and operations-related noise impactsThere would be no noise impacts in the SWP and
in the Bay Region wo.uld be less than significant.CVP Service Areas Outside the Central Valley.

There would be no other noise impacts expected6.4.2.5 Comparison of Program Alternatives
in the Bay Region other than those associated with to Existing Conditions
the Ecosystem Restoration and Water Quality ¯
programs. Impacts would be similar to thoseFuture noise impacts compared to the No Action

1

discussed in the Delta Region. Alternative are expected to be similar when

Sacramento River and San Joaquin River Regions
compared.to existing conditions.

¯

6.4.2.6 Mitigation Strategies
Storage and Conveyance. Potential noise impacts 1
would accompany the construction and operationMitigations are proposed as strategies in this
of new storage facilities in the Sacramento Riverprogrammatic document and are conceptual in
and San Joaquin River regions, nature. Final mitigations would need to be lapproved by responsible agencies as specific
Potential construction- and operations-related
noise-impacts in the Sacramento River and San

1
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projects are approvedby subsequent ¯ Locate equipment at distances from sensitive
environmental review, receptors so as not to create a significant

Mitigation strategies have been identified that can
annoyance.

be employed, as required, to minimizeTo minimize operations-related noise impacts, the
construction- and operations-related noise. Tofollowing mitigation measures apply:
minimize construction-related noise impacts, the
following mitigation measures apply: ¯ Locate noisy equipment within suitable

sound-absorbing enclosures;
¯ Equip all construction vehicles and equipment

with appropriate mufflers and air-inlet¯ Use electrically-powered equipment where
silencers; feasible, in lieu of pneumatic- or internal

combustion-powered equipment;and
¯ Use electrically powered equipment instead of

internal combustion equipment wherē Erect sound wall barriers or noise attenuation
feasible; berms between noise generation sources and

sensitive receptors.
¯ Locate staging and stockpile areas, and supply

and construction vehicle routes as far awayAdditional site-specific mitigation measures
from sensitive receptors as possible; would likely be developed, as required, once

locations for specific facilities are identified, to
¯ Establish and enforce construction site andfurther minimize potential noise impacts.

haul-road speed limits;
6.4.2.7 Potentially Significant Unavoidable

¯ Restrict hours of construction to periods Impacts
permitted by local ordinances;

¯ None of the alternatives has potentially significant
¯ Restrict use of bells, whistles, alarms, andunavoidable noise impacts. All potential impacts

horns to safety warning purposes; identified at this programmatic level would be
minor, temporary, or mitigable to within

¯ Erect temporary noise-attenuation barriersacceptable noise limits in the affected areas.
where appropriate;

¯ Design equipment to conform to local noise
standards; and
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I
6.5 TRANSPORTATION

I Summary

i Impacts to transportation could result, from
activities that involve modifications to roads and
bridges. Improvement or rerouting of these roads ¯ No Action conditions are forecast to be

i may occur during construction, which could Similar to existing conditions, but traffic
potentially attract more traffic to or divert traffic demands and traffic volume on existing
from the route, roadways are expected to increase. No

I impacts are expected to existing railway
Under all alternatives, there would be no systems or existing commercial shipping
alterations or modifications .to existing routes
commercial shipping routes or commercial ports.
Table 6.5-1 provides a summary of transportation- ° Storage and Conveyance
related impacts.

Alternative 1 is expected to cause

I No Action Alternative. Existing trends in traffic significant but mitigable impacts to roads
patterns in each region are expected to continue, where construction of levee and storage
Growth in the Bay Region is continuing, as is the and conveyance improvements may cause

I traffic demand for the existing roadway system, re-routing, and potentially significant
There would likely be continued increase in traffic impacts where construction closes traffic
volumes on the existing roadways. Growth near routes

i the Central Valley areas is expected to continue,
which would further increase impacts to the Alternatives 2 and 3 could cause
already congested traffic. Growth in the SWP and significant but mitigable impacts due to

I CVP Servi~e Areas is continuing, and so is the relocation of roads and highways and
traffic demand for the existing roadway system, construction of new bridgesfor
There would be no impacts to the existing railway conveyance improvements
system.I ¯ Construction activities associated with
Storage and Conveyance. In Alternative 1, roads other program elements may cause
that are alongside or adjacent to the construction significant, but mitigable, impacts to

I roadways and traffic routes if detours orassociatedwith waterstorageand.conveyance
facilities could be affected. Traffic would have to road closures occur
detour around the construction. If a road was

I closed and no nearby detour was available, traffic
would be rerouted altogether, and there would be
a greater impact. An indirect and long-term impactoccur as a portion of the existing traffic would use

I could occur ifa road on or near a levee was closedanother route. There could be the potential for

permanently, improvements or rerouting of these roads during
construction associated with the proposed project.

I During construction, traffic may be diverted toThis could potentially attract more traffic to or

temporary detours while construction of bridgesdivert traffic from the route, and there may be

or road segment is completed. If detour locationsimpacts associated with such activities.

I are convenient to the existing traffic demand,
impacts to traffic would likely be minimal. If theIn addition to the effects noted for Alternative 1,

detours are significant during the constructionAlternatives 2 and 3 could involve the relocation

period, some impact to traffic volumes couldof several miles of local roads, relocation of

I highways, and construction of new bridges.
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I
ALTERNATIVE ALTERNATIVE ALTERNATIVE

IMPACT ISSUES 1 2 3
1

1A! 1B ! 1C 2A I 2B ! 2D I 2E 3A ! 3B ! 3E I 3H! 3I

Delta Region
IConstruction-related Ground

Transportation Impacts

Operations-related Ground
ITransportation Impacts

o o    o o o o o o o o o o

Routes & Ports [] [] I [] [] [] [] [] [] [] [] [] []Shipping

Bay Region I
Construction-related Ground [] D [] [] D [] [2 [] [] [] [] []
Transportation lmpacts

.
IOperations-related Ground o o o o o o o o o o o o

i Transportation Impacts
Shipping Routes & Ports [] [] [] [] [] [] []

[]Sacramento River Region
Construction-related Ground "
Transportation Impacts ~

| ~ D ~ ~ D | ~ | D | ~
I

Operations-?elated Ground o o o o o o o o o o o o
Transportation Impacts

Shipping Routes & Ports [] [] D [] [] [] [] [] [] [] [] []
I

San Joaquin River Region
Construction-related Ground

ITransportation Impacts

Operations-related Ground o o o o o o o o o o o o
Transportation Impacts

IShipping Routes & Ports D [] [] [] [] [] [] [] [] [] []

SWP and CVP Service Areas Outside the Central Valley

Construction-related Ground
ITransportation Impacts [] [] [] [] [] [] [] [] [] [] [] []

Operations-related Ground o o o o o o o o o o o o
Transportation Impacts ~

I
Shipping Routes & Ports [] D [] [] ~. [] [] [] [] [] [] []

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary from[]
one configuration to the other. i
LEGEND:
Level of Impact []

¯ = Significant and unavoidable 1D = Significant and mitigable
o = Less than significant
[] = None []
+ = Beneficial 1U = Unknown

Table 6.5-1. Summary of Environmental Impacts Related to Transportation
1
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Levee System Integrity. Roads alongside or approximately a decade, the railroad had
adjacent to the levees could be affected during theexpanded north along the Central Valley, to the
construction period; however, if a convenienteastern Los Angeles area and southeast to
detour were provided, impacts to traffic would beArizona. By the end of World War I, the railroad
minimal. If a road were closed and no nearbysystem had expanded to the same areas it covers
detour were available, traffic would be reroutedtoday.
altogether, and there would be a greater impact.
An indirect and long-term impact could occur iraThe leading ports of California are the Los
road on or near a levee was closed permanently. InAngeles-Long Beach installation on San Pedro
this ease, traffic that regularly used the levee roadBay and the complex of harbors in San Francisco
would affect the traffic on the alternate route byBay. The growth of Los Angeles led to the
adding more traffic to it. creation of its artificial harbors, whereas the

of the natural harbors led thepresence to growth
Coordinated Watershed Management. Potential of San Francisco. Crude oil and petroleu.m
upper watershed management activities couldproducts dominated the port traffic of California
result in short-term localized impacts to trafficin the 1970s. Oakland and San Francisco handled
routes during construction activities. Theseextremely varied cargoes, .Sacramento exported
impacts, however, would be temporary and lessgrain and wood chips, and Stockton handled
than significant if detour locations are convenientmainly farm products.
to the existing traffic .demand.

6,5,1,2 Delta Region
6.5.1 Affected Environment/

Existing Conditions Existing Conditions

6.5,1.1 All Regions Freeways and Major Highways. The major access-
controlled freeways that run north-south through

Historic Conditions. By 1920, the highway system the Delta Region are 1-5 and Highway 99. 1-80,
another access-controlled freeway, runs east-west

traversed the Central and Sacramento valleys andthrough Sacramento, and u.S. 50 also runs
was established along Highway 101 to just northeastward from Sacramento. Other minor, full-
of San Francisco. By the mid 1920s, highwaysaccess highways run from Sacramento and
were built in the east-west direction, intersectingStockton to other small cities and towns in the
with the current State Route (SR) 99. By the late
1940s, the highway system had expanded

Delta Region.

Railways. The major railways in California arewith of the complex,many
interconnecting highways and freeways in Los

Southern Pacific; Union Pacific; Western Pacific;Angeles and the Bay Area that exist today. Theand Atchison, Topeka and Santa Fe. Southern
state’s highways are arranged in roughly parallelPacific operates the most comprehensive system, ¯
routes, extending the length of the state andwith lines that span the state from north to south,
crossed by five major transcontinental east-westmainly along the Central Valley and coast south
routes. New roadway networks have facilitatedof San Francisco.
growth and urbanization along these corridors,
and within parts of the upper watershed areas ofThe Delta Region is serviced by the Southern
each region.                                   Pacific; Western Pacific; and Atchison, Topeka

and Santa Fe lines. These lines run from
The railroad system was the first majorSaeramento toStoekton, and the Southern Paeifie
transportation network in the state, starting in theline runs from these major cities to other smaller
late 1800s. The routes at that time served the Baycities in the Delta Region.
Area, Delta, and Sierra Nevada foothills,.roughly
following the path of Interstate 80 (I-80). Within
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Commercial Shipping Routes. Commercial shipping addition, shipping routes go southward into San
routes originate at the Golden Gate and traverseFrancisco Bay, where commercial ports are
the San Francisco Bay, San Pablo Bay, Suisunlocated along the peninsula in South San
Bay, and Delta waterways, where the destinationsFrancisco and San Carlos. On the east side of San
are commercial and industrial ports. In the DeltaFrancisco Bay, commercial ports are located in
Region, commercial and industrial ports areAlameda and Oakland. Shipping routes that head
situated along rivers in the Delta. Two ports arenorth into the San Pablo Bay have ports at San
located along the Sacramento River betweenRafael and along the bayshore of Richmond, San
Sacramento and Walnut Grove. AnotherPablo, Hercules, Rodeo, Vallejo, and Mare Island.
commercial port is located at Isleton, also alongThe shipping route continues through the
the Sacramento River. An additional commercialCarquinez Strait and into Suisun Bay, with ports
port is located near Terminous, on the Littleat Crockett, Martinez, Port Chicago, Pittsburg,
Potato Slough, and two ports are located adjacentand Antioch.
to one another, on the Old River and Middle
River, northeast of Brentwood. Finally, a6.5.1.4 Sacramento River Region
commercial port is located in Stockton, the Port of
Stockton, on the San Joaquin River. Existing Conditions

6.5.1.3 Bay Region Freeways and Major Highways. SR 45, a full-access
highway, follows the Sacramento River north

Existing Conditions from ~Sacramento. 1-5, an access-controlled
freeway,parallelsSR 45 and the Sacramento

Freeways and Major, Highways. The Bay Region is River to the west and passes through Redding.
served by numerous access-controlled interstateHighway 99 and SR 70, both full-access freeways
and U.S. freeways. On the west side of the Sanon a portion of the route and limited-access
Francisco Bay, 1-280 and U.S. 101 run north- expressways on other portions of the route, also
south. U.S..101 continues north of San Franciscorun north-south from Sacramento northward
into Marin County. 1-880 and 680 run north~south toward Chieo.
on the east side of the Bay; and 1-80 starts in San
Francisco, crosses the Bay Bridge, and runsThe upper watershed areas west and east of the
northeast toward Sacramento. State Routes (SR)Sacramento Valley also contain a network ofstate
92 and 84, both full-access highw.ays in certainfreeways. Major routes on the west side of the
parts of the region, become access-controlledvalley’ include SR 29 which runs north-south
freeways that run east-west and cross the Bay.through Napaand Lake counties, and several east-
1-580 starts in San Leandro on the east side of thewest freeways including SR 20 in Lake County,.
Bay. and runs eastward toward Livermore. SR 162 in Glenn County, and SR 36 in Tehama

and Trinity counties. SR 299, also an east-west
Railways. Southern Pacific is the predominant railroute, traverses Trinity, Shasta, Lassen, and
line in the Bay Region, with minor spurs of theModoc counties in the northern watershed areas.
Western. Pacific and Atchison, Topeka andMajor east-west routes on the east side of the
Santa Fe lines, valley include SRs 70, 49 and 88, US Highway

¯50, andI-80.
Goraraereial Shipping Routes. Commercial shipping
routesoriginate at the Golden Gate and traverseRailways. Southern Pacific is the main line serving
the San Francisco Bay, San Pablo Bay, and Suisunthe Sacramento River Region, roughly following
Bay, where the destinations are commercial andthe 1-5 route. Western Pacific also has lines in
industrial ports. Numerous commercial ports arethis area, traveling farther eastthroughMarysville
located along the northeastern and easternand Oroville. Western Pacific also provides rail
bayshore of San Francisco, and are also located atservice in the upper watershed areas east of the
Treasure Island and Yerba Buena Island. In
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Sacramento Valley through Plumas and Lassennorth and south near the coast from San Luis
Counties. Obispo south to Los Angeles, and I-5 travels north

and south through the Central Valley to Los
Commercial Shipping Routes. A deep-water ship Angeles and on to San Diego. The Los Angeles
channel runs from Cache Slough in the Deltaarea is served by a very extensive and intricate
Region to Sacramento, where the Port offreeway system. 1-10 runs east from Los Angeles
Sacramento is located, toward Arizona while I-8 is the east-west route

from San Diego to Arizona.
.5 San Joaquin River Region

Railways. The Southern Pacific line runs north and
Existing Conditions s6uth near the coast, from the Bay Area through

Los Angeles then southeast toward the
Freeways and Major Highways. I-5 and Highway 99 Arizona/Mexicoborder.
are the two major access-controlled freeways that
run north-south from Stockton through the CentralCommercial Shipping Routes. Harbors along the
Valley to Bakersfield. SR 41 runs in anorth-south coastthatservecommercialshipping locatedare
direction south of Fresno. Other minor full-accessat San Luis Obispo, Santa Barbara, Carpinteria,
highways connect smaller cities and towns in thePort Hueneme, E1 Segundo, Los Angeles, Long
Central Valley with the two interstate freewaysBeach, and San Diego.
and SR 152, a limited-access expressway that runs
east-west and connects Los Banes and 6.5.2 Environmental
Chowchilla. Consequences:

Transportation
There are several .east-west routes that traverse
areas in the upper watershed on the east side of
the San Joaquin Valley including SR 180~that6.5.2.1 Assessment Methods

terminates in Yosemite National Park, SR 168
(Fresno County), and SRs 190 and 198 (Tulare Features of each of the program actions were
County). reviewed to evaluate whether or not there would

be any modifications or relocations of roads, rail

Railways. The San Joaquin River Region is servedlines, or shipping routes. If any feature involved

mainly by’the Southern Pacific and Atchison,a change to existing conditions, it was considered

Topeka and Santa Fe lines, which roughly followto be an impact.

the route of I-5 through the San Joaquin Valley.
6.5.2,2 Significance Criteria

Commercial Shipping Routes. No commercial ports
or shipping routes are located in this region. The significance of impacts was based primarily

on the extent to which activities would change the

6.5.1.6, SWP and CVP Service Areas Outside. way existing traffic behaves or that would change

the Central Valley the volume of traffic on an existing route.
Significance of impacts would also relate to
actions that could alter existing railroad tracks or

Existing Conditions.                             alter commercial shipping routes or ports. As
such, significance criteria are summarized asFreeways and Major Highways. This service area is follows: .

located mainly in the western portion of southern
California, below the Central Valley boundary,¯ Changes to traffic flows or patterns,
and includes San Luis Obispo County. The area
is served by numerous full-access highways and̄ Attraction to or diversion from an existing
limited-access expressways. U.S. 101 travels route of substantial traffic volumes,
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SWP and CVP Service Areas Outside the Central
¯ Changes to a railway route by a majorValley include San Luis Obispo, Santa Barbara,

relocation of railroad tracks, Ventura, eastern Kern, Los Angeles, Orange, San
Bemardino, Riverside, and San Diego Counties,

~o Changes to commercial shipping routes orwhich are some of the most populated regions in
ports, and the study area. Numerous freeways and highways

serve these counties. Growth in the area is
¯ Navigation impacts are considered significantcontinuing, and so is the traffic demand for the

if implementation of a proposed action would existing roadway system. There would likely be
create a substantial hazard to navigation orcontinued increasing traffic volumes on the
substantially affect the ease of navigation, existing roadways, even though use of public

transit is encouraged, and this would result in an
6.5.2,3 Comparison of No Action Alternative impact to traffic.

to Existing Conditions
Any major changes to the existing railway system

Existing trends in traffic patterns in each regionand existing commercial shipping routes would be
are expected to continue. The Delta area hasunlikely.
experienced considerable growth over the last
several years, as people seeking affordable6.5.2.4 Comparison of Program Alternatives
housing move to the area. Many of these people to No Action Alternative
work in the Bay Area, and therefore traffic on the
major freeways and highways has increased. ThisThe impacts to transportation resulting fro~a the
has direct impacts to traffic in the region, storage and conveyance program element will

vary by alternative, as discussed below. Impacts to
The Bay Region is one of the most populatedtransportation resulting from other, program
regions in the study area, and numerous freewayselements, such as ecosystem restoration, do not
and highways serve the Bay Region’s trafficvary substantially from one alternative to another
demands. Growth in the area is continuing, as isat the programmatic level. Therefore, the
the traffic demand for the existing roadwaydiscussions of environmental consequences
system. There would likely be continued increaseassociated with other program elements are not
in traffic volumes on the existing roadways whichgrouped by alternative. In those cases where no
would result in an impact to traffic, environmental impacts have been associated with

a program, element within a regions, the program
Traffic in the Sacramento metropolitan area is ’element is not discussed.
heavily congested, and the area is expected to
continue to experience growth, resulting inDelta Region
continued impacts to traffic. North of the
Sacramento urbanized area, however, the majorStorage and Conveyance. Construction of storage
freeways and highways are not heavily congested,and conveyance facilities could involve additional
and it is unlikely that there would be impacts toconstruction of new roadway and railroad bridges,
traffic in the future, as this area is not one ofand relocation of some local roads. " During
heavy growth, construction, traffic may be diverted to temporary

detours while construction of bridge(s) or road
Areas of the Central Valley that are near urbansegments is completed. If detour locations are
centers experience fairly heavy traffic congestion,convenient to the existing traffic demand, impacts
Growth near these urban centers is expected toto traffic would likely be minimal. If the detours
continue, which would further increase impacts toare significant during the construction period,
the already congested traffic, some impact to traffic volumes could occur as a

portion of the existing traffic would use another
route. Construction-related ground transportation
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impacts are expected to be significant andnew roads and bridges. Localized impacts could
mitigable, occur if the use of the new roads and bridges

would involve travel though congested areas.
Potential indirect and operational impacts to
transportation could occur under all alternativesConstruction of an in-Delta reservoir or
for activities that would involve modifications toconveyance structures in Alternative 3 could
roads and bridges. There could be the potentialinvolve the relocation of several miles of local
for improvements to (for example, widening) orroads, relocation of highways, and construction of
rerouting of these roads during constructionnew bridges. Examples of some roads that may
associated with the proposed project. This couldneed to be rerouted or constructed include
potentially attract more traffic to or divert traffic Highway 160, South River Road, and an elevated
from the route. Operations-.related groundembankment roadway across Bouldin Island. It
transportation impaetsareexpeetedtobelessthanmight be necessary for several bridges to be
significant, constructed over or around some of the

conveyance facilities. Examples of some new
If a convenient detour was provided, impacts tobridges would include the Highway 12 crossing Of
traffic would be minimal. However, ira road wasthe Lower Mokelumne River, Thornton-Walnut
closed and no nearby detour was available, trafficGrove Road, Lambert Road, Twin Cities Road,
would be rerouted altogether, and there would beHood-Franklin Road, Barber Road, Woodbridge
a greater impact. This could be a significantRoad, and Eightmile Road. Another example
adverse impact to the traffic that regularly usescould be a new bridge for Highway 4 over Old
such a road. River. These activities would cause an adverse

impact to traffic that would have to detour during
Anindireetandlong-termimpaeteouldoeeurifaconstruction/relocation. The magnitude of such
road on or near a levee was closed permanently,an impact would depend on the location of detours
In this event, traffic that regularly used the leveeand the length of time the road would be under
road would f’md another route to use. This in turnconstruction.
would affect the traffic on the alternate route by
adding to the traffic volume. The magnitude ofAlternatives would not alter or modify and
such an impact depends on how much trafficexisting commercialshipping routes or
would be diverted onto a new route and howcommercial ports.
congested new route to begin with.that wouldbe
ThispotentiallyadverseimpacteouldoecurforallLevee System Integrit~ Program. Roads that are
alternatives, alongside or .adjacent to the levees could be

affected levee construction work. In suchby a
Additional activities under Alternatives 2 and 3case, traffic would have to detour, around the
may involve construction of a bridge for theconstruction.
Atchison Topeka Railroad. If construction of the .
bridge takes place on the current rail line, it couldBay Region..No direct or construction-related
be necessary to divert the train traffic to aimpacts to transportation facilities would occur
temporary detour line. This could potentially alterwith any of the alternatives, as there would be no
the route or schedule of these trains. Potentialmodifications to any roads, railways or
impacts to railway traffic during construction ofcommercial shipping routes.
the Atchison Topeka Railroad bridge could be
mitigated by allowing trains to use the existingOperational impacts are expected to be less than
track while the bridge is being built, significant. Changes to water availability that

could occur with the proposed project may lead to
Operational impacts caused by the possible roadindirect impacts to growth in these areas, thus
relocations and new bridges could involve theaffecting transportation facilities.
long-term rerouting of traffic that would use the
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Sacramento River and San Joaquin River Regions construction is ongoing. Temporary traffic
detours during construction of road improvements

Storage and Conveyance. Reservoir projects would would not be significant. No impacts are expected
generate additional vehicular traffic on roadwaysto railways in these areas.
serving project sites during the multi-year
const .ruction period. Construction-related trafficSWP and CVP Service Areas Outside the Central ¯
would include equipment and supply deliveries,Valley
concrete trucks, service vehicles, and construction
worker transportation. Increased constructionNo direct or construction-related impacts to
traffic would cause some delays but wouldtransportation facilities would occur with any of
probably not preclude the use of countyroads,the alternatives, as there would, be no
Delays and disruptions would be temporary butmodifications to any roads, railways, or ¯
would be considered a significant and mitigablecommercial shipping routes. |impact.

Operations-related ground transportation impacts
Dut:ing reservoir and facility construction, trafficare expected to be less than significant.
might be diverted as some roads may require
improvement for constructing the proposedChanges to water availability that could occur
project or require relocation as part of the with the proposed project may lead to indirect
proposed project. Detours also may be necessaryimpacts to growth in these areas, thus affecting
when facilities intersect with roadways. Impactstransportation facilities,
could be minimal if detour locations are 1
convenient to the existing traffic route; however,6.5.2.5 Comparison of Program Elements to
traffic travel time could increase and cause some Existing Conditions
delay. If detours significantly affect traffic flows, ¯
a portion of the existing traffic could chooseComparison of Program Alternatives to existing
another route altogether, thereby further affectingconditions indicates that:
traffic volumes. This is a potentially significant ¯
impact. ¯ All significant adverse impacts identified

when comparing to the No Action Alternative
Operations-related ground transportation impacts are still significant when comparing to ¯
are expected to.be less than significant, existing conditions.

Coordinated Watershed Management Program. ¯ Adversetransportationimpactsresultingfrom
Traffic volume~ in the upper watershed areas of the CALFED Alternatives combined with the
the Sacramento and San Joaquin River regions,, expected future increase .in traffic volume
away from the metropolitan areas, are expected to could result in greater impactswhen
growalong with regional traffic and population compared to existing conditions. ¯
growth. Potential road improvements and
possible deconstruction of roads in upper6,5.2.6 Mitigation Strategies
watershed areas could result in short-term ¯
construction impacts. Possible improvementsmayMitigations are proposed as strategies in this
include road widening, regrading, or paving toprogrammatic document and are conceptual in
minimize sediment erosion. Traffic may benature. Final mitigations would need to be
diverted to temporary detours while constructionapproved by responsible agencies as specific
is completed. Impacts to traffic would likely beprojects are approved by subsequent
minimal and not significant if detour locations areenvironmental review. 1
convenient to the existing traffic demand. If ¯
filternative routes are not available, the affectedIn the Delta, Sacramento River, and San Joaquin
route could be closed to one traffic lane whileRiver regions, potentially direct and 1
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I construction-related impacts to traffic fromIf changes in growth patterns in the Bay Region or
relocation and modifications to roads and bridgesSWP and CVP Service Areas Outside the Central
could be mitigated by providing a convenient andValley caused adverse impacts to transportation,
parallel detour to those routes while constructionsuch as increased congestion, changes to railway
is taking place. This mitigation could causeoperation and. scheduling, or changes to

I adverse, secondary impacts from the diversion ofcommercial shipping, then mitigation could be a
traffic onto parallel or alternate routes. It is alsoconsideration. Examples of mitigation measures
conceivable that temporary or permanentfor indirect transportation impacts include

I diversion routes would be constructed for thisexpansion of public transportation facilities or -
purpose, which could also have adverse impacts,freeways and highways, scheduling railwaytraffic
Potential impacts to railway traffic duringto handle increases in freight shipment efficiently,

i construction of any railroad bridges could beand construction of new or enhancement of
mitigated by allowing trains to use existing trackexisting commercial shipping ports.
while bridges are being built.

6.5.2.7 Potentially Significant Unavoidable
Examples of mitigation measures Impactsforindirectand
operational transportation impacts include
expansion of public transportation facilities orNo potentially significant unavoidable impactsI freeways and highways, scheduling railway trafficwereidentified.
to handle increases in freight shipment efficiently,
and construction of new or enhancement of

i existing commercial shipping ports.

"

i
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6.6    AIR QUALITY

Summary

Potential air quality impacts in the study areaI are ¯ No Action conditions are forecast to beassociatedwith theNo Action Alternative
expected to be less than significant. Potentially similar to existing conditions.
significant direct, short-term air quality impacts

I would be associated with those alternatives that Storage and Conveyance
involve development of storage facilities in the
Sacramento River, San Joaquin River, and Delta          Alternatives 1 and 2 are expected to have

I regions (Configurations 1 C; 2B and 2E; and 3B, significantbutmitigableshort-termadverse
3E, 3H, and 31). Potential indirect, long-term air quality effects from construction o.f
operations-related impacts associated with these storage facilities in both the Sacramento
alternatives are expected to be less than River andSanJoaquinRiverRegions.
significant. Table 6.6-1 provides a summary of
environmental impacts related to air quality. Alternative 3 is expected to have significant

I adverse air effects in the Delta Region, the
No Action Alternative. Under the No Action Sacramento River Region, and the San
Alternative there would be no construction and Joaquin River Region from construction of

i operation of new facilities or physical storage facilities.
improvements to meet the Delta-Bay Program
objectives.    Water supply, storage and
conveyance, levee systems, and the activitiesI associated with the array of beneficial uses of3E, and 3I. In addition, some adverse impacts to

water within the study area would continue as atair quality could occur if thermal or fossil fuel is

present. Therefore, potential air quality impactssubstituted for hydropower production as a result

from the No Action Alternative are considered to of CALFED alternatives. The indirect, long-term,

be a continuation of existing conditions, and lessoperations-related impacts associated with this

than significant, alternative are expected to be less than significant.

I
Storage and Conveyance. The construction- and Ecosystem Restoration. The installation of new

operations-related impacts associated withfish screens at certain diversions would

Configurations 1A and 1B; 2A and 2D; and 3Ā  potentially be accompanied by direct, short-term,

are expected to be less than significant. Also,construction-related air quality impacts’. River

potential direct, short-term, construction-relatedchannel deepening and subsidence reversal

impacts associated with minor channelactivities, such as those planned for the San

improvements in portions of the Bay-Delta area,Joaquin River Region, would also be accompanied ¯

and potential indirect, long-term operational airby such impacts. Development of wetlands would

quality impacts resulting from increasing pumpinvolve activities that could cause direct, short-
I sizes in water conveyance systems would be lessterm,construction-relatedairqualityimpacts.

than significant. However, potentially significant
direct, short-term, construction-related air qualityWater Quality. Land conversion activities intended

impacts would be associatedwith Configurationsto reduce potential erosion and drainage-related

1C; 2B and 2E; and 3B, 3E, 3H, and 3I, which pollution could result in. decreased long-term,

involve development of storage facilities in theo~erations-related air emissions for those lands
¯

i
Sacramento and San Joaquin River regions,that were. previously under active agricultural

These storage-related air quality impacts wouldcultivation. Improvements to existing, and

also take place in the Delta in Configurations 3B,construction of new, filtration and treatment
facilities could have both temporary direct, short-
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3

1A 1B I 1C 2A ! 2B 2D 2E 3A ! 3B [ 3E 3H 31

Delta Region
I

Construction AirQualitylmpacts o ] o o o o o o o D ~ o ]

I |Operations Air Quality Impacts o o o o o o o o o o o o

Bay Region

Construction Air Quality Impacts o o o o o o
I o

o o o o o
1

~ Operations Air Quality Impacts o o o o o o o o o o o o

Sacramento River Region

Construction Air Quality Impacts o o ~ o ~ o D o t ~ ~

Operations Air Quality Impacts     o    o    o    o    o    o    o    o    o    o    o    o’
San Joaquin River Region

Construction Air Quality Impacts o o o o
!

~ o ~ o ~ ~ |

Operations Air Quality Impacts o o o o o o o o ’ o o o o

SWP and CVP Serviee Areas Outside the Central Valley []
Construction Air Quality Impacts o o o o o o o o o o o o 1
Operations Air Quality Impacts o o o o o o o o o o o o

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary from
one configuration to the other.

LEGEND:
ILevel of Impact

¯ = Significant and unavoidable
| = Significant and mitigable
o = Less than significant ¯
12" = None
+ = Beneficial
U = Unknown

Table 6.6-1. Summary of Environmental Impacts Related to Air Quality I

I
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!
I term, construction-related, and indirect, long-termprotect the public health and welfare and to ensure

operations-related air quality impacts, quality of life.

I Water Use Efficiency. Modifications to existing The Clean Air Act (CAA) requires the= EPA to
filtration plants, development ofnew pipelines,establish and maintain standards for, maximum

I well fields, and pump stations, and increased (orconcentrations of common air pollutants, and to
decreased) pumping are some of the activ.itiesapply these standards through cooperation with
associated with this program element that wouldstate and local jurisdictions in the management of

i have potential construction- and operations--air quality in the United States (Table 6.6.1-1).
related air quality impacts (both’ adverse andTo establish standards, the EPA has selected.
beneficial) inagriculturaland urban 6ertain common air pollutants as "criteria
environments, pollutants," or "pollutants of concern," that are

I associated with the of humantypically alTay
Additionally, increased reliance in the agriculturalactivities in communities. These pollutants of
sector on pressurized irrigation systems wouldconcern include carbon monoxide (CO), ozone

I require a greater reliance on fossil fuels or other(O3), oxides of nitrogen (NOx), particulate matter
energy sources. This increase could have ansmaller than 10 microns in diameter (PM~o), and
adverse impact to air quality either locally (withsulfur dioxide (SO2). The EPA has established

~ fossil fuels) or regionally if energy is providedstandards for each of these criteria pollutants as a
from out-of-region facilities. Changes inmeans of managing air quality across the country.
cultivation practices to accompany increasedThe EPA adopted new ozone and particulate

~ [] water use efficiency can have adverse ormatter standards in July1997, but implementation
beneficial impact depending on what changes areof the new standards will not occur for several
made. years. Requirements related to the new ozone

i standard (an 8-hour average of 0.08 ppm) will not
Levee System Integrity. Land conversion adjacent become effective until the current ozone standard
to streams tO create buffer areas associated with(a 1-hour average of 0.12 ppm) is met. New PM2.5

i enhanced levee operation.and flood control couldstandards (15 micrograms per cubic meier as an
also result in decreased operations-related airannual average and 65 micrograms per cubic
emissions on those lands that were previously inmeter as a 24-hour average) will supplement, but

i active agricultural use. Improvements to existing,not replace, the current PM~o standards.
and construction of new levee systems, as well asImplementation of the new PM2.s standards will
dredging, would involve activitiesthatwouldhavenot occur prior to 2005. Most ’states have also

i
temporary direct, short-term, construction-relatedadopted standards for these pollutants of concern,
air quality impacts, and in some cases the state standards are more

stringent than EPA standards, to more precisely
CoordinatedWatershed Management. Construction reflect local air quality conditions and planningi activities related to watershed restoration andobjectives.
habitat improvement activities can cause short-
term air quality impacts. The EPA has concluded that monitoring the level

i of criteria pollutants can help determine and
6.6.1 Affected Environment/ manage the relative air quality in a particular area.

~isting Conditions If the levels of any of the criteria pollutants in a

I particular geographic area are found to exceed the

This section presents a characterization of thestate or federal standards established for those

existing air quality environment in the study area.pollutan.ts, the area is designated as

I The regulation of air quality is an essential,nonattainment" for those pollutants of concern.

ingredient of.regional and local planning and the
governing of interactions within communities to

!
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Standards, as
IStandards, as parts per micrograms per cubic

Averaging
million meter Violation Criteria

¯
Pollutant Symbol Time California Federal California Federal California Federal

Dzone O~ 1 Hour 0.09 0.12 180 235 If exceeded If exceeded on more
than 3 days in 3

Years
8 hours --- 0.08 --- 160 -=- If exceeded by 4=

Highest value during
a 3-year period.

Carbon ¯ CO 8 Hours .9.0 9 10,000 10,000 If exceeded If exceeded on more ¯
Monoxide than 1 day per year

1 Hour 20 35 23,000 40,000 If exceeded If exceeded on more
than 1 day per year

8 Hours 6 --- 7,000 --- If exceeded ¯
(Lake Tahoe

only)
Inhalable PMlo Annual ...... 30 --- If exceeded
Particulate Geometric |Matter Mean

Annual ......... 50 If exceeded
ArithmeticMean

I:24 Hours ..... 50 150 If exceeded If exceeded on more
than 1 day per year

Fine PM 2.~ Annual ..... 15 -- If exceeded []
Particulate Arithmetic |Matter Mean

24 Hours ..... 65 -- If exceeded by
98th percentile

I¯ over 3 years
Nitrogen ¯ NO2 Annual --- 0.053 --- 100 If exceeded
Dioxide Average 0.25 -- 470 --- If exceeded

1 Hour
ISulfur SO2 Annual -- 0.03 --- 80 If exceeded

Dioxide Average
24 Hours 0.04 0.14 105 365 If exceeded If exceeded on more

1 Hour 0.25 --- 655 --- If exceeded
than 1 day per year

Lead Pb Calendar ...... 1.5 If exceeded
Particles Qdarter -- -- 1.5 --- If equaled or

30 Days exceeded |Sulfate SO4 24 Hours ..... 25 --- If equaled or
Particles exceeded
Hydrogen H2S 1 Hour 0.03 -- 42 -- If equaled or ¯
Sulfide exceeded
Vinyl C2HaCI 24 Hours 0.010 --- 26 -- If equaled or
Chloride exceeded
NOTES:

IAll standards are based on measurements corrected to 25 degrees C and 1 atmosphere pressure
Decimal places shown for standards reflect the rounding precision used for evaluating compliance
National standards shown are the primary (health effects) standards []
Regulations implementing the national g-hour ozone standard will not become effective until the 1-hour standard has been|
achieved.
Regulations implementing the national PMz5 standards will not be developed until 2005.
SOURCE: California Air Resources Board 1997b; 40 CFR Part 50

I

Table 6.6.1-1. Ambient Air Quality Standards’
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Likewise, if the standards for pollutants are met incombustion, solvent evaporation, petroleum
a particular area, it is designated as "attainment"production and marketing, cleaning and surface
for those pollutants. In areas where standards maycoatings, and waste burning and disposal.
not have been established for certain criteria
pollutants, these areas are consideredOzone Precursor Emissions. Ozone, a major
"unelassified" for the pollutants, component of photochemical smog, is the

secondary pollutant of greatest concern in most
Airpollution discussions require an understandingportions of California. The pollutant emissions ’ ~
of technical terms. At a general level it isgenerally categorized as ozone precursors fall into
important to understand the distinction betweentwo broad groups of chemicals: nitrogen oxides
air pollutant emissions and ambient air quality,and organic compounds. Many differentterms are
Other important terms include primary pollutants,used to refer to these groups of ozone precursors.
secondary pollutants, and pollutant precursors.

Particulate Matter Precursors. Inhalable particulate
Emissions and Ambient Air Qu’ality. The term matter (PM1o) can be generated as a primary

emissions" refers to the amount abrasion erosion"pollutant pollutantby or processes.PMI0
(usually stated as a weight) of one or morecan also form as a secondary pollutant through
specific compounds introduced into thechemical reactions or by condensation of gaseous
atmosphere by a source or group of sources. Inpollutants into fine aerosols. Major gaseous
practice, most pollutant emissions data areprecursors ofPM1oineludereactiveorganicgases,
presented as "emission rates": the amount ofsulfur oxides, and nitrogen oxides. Additional
pollutants emitted during a specified increnient ofprecursors of PMI0 can include ammonia,
time or during a specified increment of emissionhydrogen sulfide, sulfuric acid, and nitric acid.
source, activity. The term "ambient air quality"
refers to the atmospheric concentration of aThe primary source of PM~0 emissions in the
specific compound (amount of pollutants inastudy area is roadway dust.. The secondary
specified volume of air) actually experienced at asources of PMI0 are fugitive windblown dust,
particular geographic location that may be ~omeagricultural operations, construction and
distance from the source of the relevant pollutantdemolition, mobile sources, and waste burning
emissions, and disposal.

PrimatyPollutants, Seco.nflatyPollutants, anflPollutant For many states, including California,
Precursors. Air pollutants are often characterizedmanagement of air quality includes dividing the
as being "primary" or "secondary" pollutants,state into distinct areas, or "air basins," based on
Primary pollutants are those emitted directly intometeorological and geographic conditions and,
the atmosphere, such as carbon monoxide (CO),.where possible, on jurisdictional boundaries. In
sulfur dioxide (SO2), lead particulates, andCalifornia, 15 air basins have been delineated.

The regulation of~ir quality within each air basinhydrogensulfide.Secondarypollutantsarethose
formed through chemical ~eaetions in thein California is carried out. by individual air
atmosphere, such as ozone (Oa), nitrogen dioxidequality management agencies or pollution control

and sulfate districts. Overall management of air quality in(NO0, particles.
California is coordinated by the Air Resources

The primary sources of CO emissions i~n the studyBoard (ARB), a department of the California
area are motor vehicles. Motor vehicles are alsoEnvironmental Protection Agency (Cal-EPA).
the primary sources of 03, as well as NOx. The
secondary CO sources in the study area includeThe CAA also requires that nonattainment areas
waste burning and disposal, residential fuelfor criteria pollutants must prepare and put into
.combustion, operation of utility equipment, andaction State Implementation Plans (SIP) to
industrial fuel combustion.The secondary achieve the standards. A separate SIP must be

sources of NOx includeindustrial fuel prepared for each nonattainment pollutant. In
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California, the individual air quality management6.6.1.2 Bay Region
agencies throughout the state are responsible for
preparing and submitting air quality attainmentExisting Conditions. The Bay Region falls within
plans to the ARB for criteria pollutants for whichthe San Francisco Bay Area Air Basin. This
their respective air basins, or portions of airregion has similar weather and pollutant
basins, are not in attainment, dispersion patterns as the Delta Region, with the

exception that the Bay Region gets more rainfall
In the remainder of this section, the historicalduring winter. In summer, the Pacific high-
perspective and existing air quality conditionspressure system typically remains near the coast,
with respect to criteria pollutants in the Bay-Deltadiverting storms to the north. Subsidence of warm
regions are briefly discussed. SO2 is not discussedair can create frequent summer atmospheric
in this report because it is emitted primarily bytemperature inversions that may be several
industrial sources and is not considered to be ahundred to several thousand feet deep, often
pollutant of concern in the study area, which is intrapping pollutants near the ground and degrading
attainment with state and federal standards forair quality.
SO2.

Most of the rainfall in this region falls during the
6.6.1.1 Delta Region winter months (November to April), after the

Pacific high pressure system has moved south.
Existing Conditions. The Delta region includes Winds during winter predominantly flow from the
portions of the Sacramento Valley, San Joaquinsouth and southeast, generally dispersing air
Valley, San Francisco Bay, and Sacramento pollutants and increasing air quality.
Valley Urban Air Basins. During summer, the
Pacific high-pressure system can isolatethe DeltaThe San Francisco Bay Area Air Basin is
Region from storms, and create inversion layers inCurrently a federally designated nonattainment
the lower elevations that prevent the verticalarea for CO, but a SIP has been prepared and is
dispersion of air. Topographic barriers in theunder EPA review. The basin is in attainment of
Delta Region also can act to prevent lateralfederal standards for 03, NOx, and PMI0, but does
dispersion. As a result, air pollutants in thisnot attain state standards for O3 or PM~0.
region can become concentrated during summer
months, lowering air quality. During winter,6.6.1.3 Sacramento River Region
when the Pacific high-pressure system moves
south, stormy, rainy weather intermittentlyExisting Conditions. The Sacramento River
dominates the Delta Region. Prevailing winterRegion includes portions of the Sacramento
winds from the southeast disperse pollutants,Valley, Northeast Plateau, Lake County~ and
often resulting in clear, sunny weather over mostMountain Counties air basins. Upper watersheds
of the region, and areas of the region lying within the Northeast

Plateau, Lake County, and Mountain Counties air
The Sacramento Valley Air Basin is discussedbasins are characterized by warm days and cool
under the Sacramento River Region. nights in summer, and cool days and cold nights in

winter. The Northeast Plateau Air Basin area east
The San Joaquin Valley Air Basin is discussedof the mountains has relatively little precipitation
under the San Joaquin River Region. because of the rainshadow effect of. the

mountains, whereas the Mountain Counties and
The San Francisco Bay Area Air Basin isLake County Basin areas to the west receive
discussed in the next section, considerably " more precipitation, including

appreciable snowfall in the higher elevations of
the upper watersheds. Winds moving through
both of these air basins from a variety of
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I
directions throughout the year tend to disperse airentire basin is nonattainment (federal and state
pollutants, resultingin relatively good air quality,standards) for CO and 03.

The Northeast Plateau Air Basin attains (or is      6.6.1.4 San Joaquin River Region
unclassified for) state and federal standards for

I 03, CO, and NOx. For PM~0, the area attains (or is Existing Conditions. The San Joaquin River
unclassified for) federal standards but is inRegion contains portions of the San Joaquin
nonattainment in Siskiyou and Modoc counties forValley, Mountain Counties, and San Francisco

i the state standard, which is more stringent thanBay air basins. With respect to that portion of the -
the federal standard. Upper watershed areas ofregion that lies within the San Joaquin Valley Air
the Sacramento River Region are located inBasin, in summer, when thePacific high-pressure

i Siskiyou, Modoc, and Lassen counties within thesystem moves north, no major storms or
Northeast Plateau Air Basin. Upper watershedprecipitation occur, creating daily inversion layers
areas in El Dorado, Placer, Nevada, Sierra,characterized by a layer of cool air over warm air.
Plumas, and Butte counties are within theSurrounding mountains and upper watersheds of

I Mountain Counties Air Basin. The Lake County the region are at an elevation higher than that of
and Mountain County air basins attain (or aresummer inversion layers. As a result, the region

¯ unclassified for) both federal and state standardsis highly susceptible topollutant accumulation
I Air in the -over time. In winter, the influence of the Pacificfor all pollutants. qualityproblems

Mountain counties Air Basin include ozone andhigh-pressure system moves south and gives rise
particulate matter. State ozone standards areto alternate periods of unsettled stormy weather

I violated in all but the Plumas and Sierra Countiesand stable, rainless conditions with winds from
portion of the air basin. Federal ozone standardsthe southwest. Most of the San Joaquin Valley is
are viola~ted in the E1 Dorado and Placer Countiesin the rainshadow of the Coast Range and depends

i portion of the air basin. State PM~0 standards areon cold, unstable northwesterly flow for its

violated in most portions of the air basin. Federalprecipitation, which produces showers following

PM~0 standards are not violated in the Mountianfrontal passages.

i Counties Air Basin.
The San Joaquin Valley Air Basin is currently a

With respect to the portion of the region lyingfederally designated nonattainment area for CO,

I within the Sacramento Valley Air Basin, during03, and PM~0, but the state has completed SIPs for

summer, the Pacific high-pressure system caneach of these criteria pollutants, currently under

createinversion layers in the lower elevations thatreview by EPA. The basin attains both state and

I prevent the vertical dispersion of air. As a result,federal NOx standards.

air pollutants in this portion of the region can
become concentrated during summer months,The portion of the San Joaquin River Region that

I lowering air quality. During winter, when thelies within the Mountain Counties Air Basin

Pacific high-pressure system moves south, stormy,(including Mariposa, Tuolumne, Calaveras, and

rainy weather intermittently dominates the region.Amador counties) is characterized by warm days

¯ prevailing winter winds from the southeastand cool nights in summer, and cool days and cold

| disperse pollutants, often resulting in dear, sunnynights in winter. The area receives considerable
weather and better air quality over most of thisprecipitation, including appreciable snowfall in

¯ . portion of~e region, the higher elevations of the upper watersheds.
¯ Winds moving through this air basin from a

The Sacramento Valley Air Basin is currently avariety of directions throughout the year tend to
federally and state designated attainment area fordisperse air pollutants, resulting in relatively good

I NOx. The urbanized area in Sacramento Countyair quality. The Mountain Counties Air Basin
is a federally designated nonattainment area forattains (or is unclassified for) both federal and

PMI0, but the remainder of the Sacramento .Valleystate standards for all pollutants.

I Air Basin attains the federal PM~0 standard. The
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With respect to the small portion of the Sanapproval. For PM~0, this latter basin does not
Joaquin River Region that lies within the Sanattain federal or state standards.
Francisco Bay Air Basin, in summer, the Pacific
high-pressure system typically remains near theThe portion of the region lying within the Mojave
coast, diverting storms to the north. SubsidenceDesert and Salton Sea Air Basin is characterized
of warm air can create frequent summerby warm days and cool nights in summer, and
atmospheric temperature inversions that may trapcoo! days and cold nights in winter. Most of the
pollutants near the ground and degrade air quality,sparse annual rainfall in this portion of the region
Most of the rainfall in this portion of the regionoccurs during November to April.
falls during the winter months (November to
April), after the Pacific high pressure system hasPredominant winds out of the northwest in winter,
moved south. Winds during winter predominantlyspring, and fall, and out of the south in summer
flow from the south and southeast, generallytend to disperse air pollutants, resulting in
dispersing air pollutants and increasing air quality,relatively good air quality. The Mojave Desert

and Salton Sea Air Basin attains (or is
6.6.1.5 SWP and CVP Service Areas Outside unclassified for) state and federal standards for

the Central Valley CO and NOx but does not attain either federal or
statestandardsforO3andPMIo.

Existing Conditions. This region includes portions
of the South Central Coast, South Coast and San6,6,2 Environmental
Diego, and Mohave Desert and Salton Sea air Consequences: Air Quality
basins. ¯

With respect to the portion of the region lying
6.6.2.1 Assessment Methods

within the South Central Coast, and the SouthThe majority of air quality impacts would result
Coast and San Diego air basins, during summerfrom construction associated with Program
the Pacific high-pressure system often stays nearactivities. Air emissions of concern associated
the coast, can createinversionlayersthat with construction include PM~o as fugitive dust, as
prevent the vertical dispersion of air. As a result,

well as CO and NOx from construction vehicleair pollutag, ts in this portion of the region canexhaust.
become concentrated duri.ng summer months,
lowering air .quality. During winter, when theOperations-related impacts from long-term
Pacific high-pressure system moves .south, stormy,activities such as pumping operations, changes in
rainy weather intermittently dominates the region.. agricultural activities, and traffic and boatingPrevailing winter winds from the southeast

activities associated with recreational use ofdisperse pollutants, resulting in better air quality
. newly developed storage reservoirs also couldconditions over most of this portion of the region,result in changes to air quality. Air emissions of
concern associated with these activities include

The South Central Coast Air Basin attains (or isPM~0, CO, NOx (dust and exhaust emissions), as
unclassified for) state and federal standards forwell herbicidesand pesticidesused in
CO and NOx but does not attain either the federal
or state standard for 03. For PM~0, the South

agriculture.

Central CoastAir Basin attains (or is un’elassifiedAt the level of this Programmatic EIS/EIR,
for) federal standards but is in nonattainment forpotential air emissions associated with specific
the state standard. The South Coast and Sanlocations of potential facilities cannot beDiegoAir Basin attains state and federal standardsquantified. However, the general nathre and
for CO and NOx. Because this latter basin doesrelative degree of potential impacts that could
not attain either the federal or state standard for
03, it has had to submit an SIP to EPA for

accompany each alternative and program element
have been addressed. The evaluation of potential
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air quality effects is primarily concerned with theDelta Region
amount of construction activities and the extent
and type of facilities likely to be constructed andStorage and Conveyance. In Alternatives 1 and 2,
operated, potential direct, short-term increases in levels of

PM10 (fugitive dust), as well as NOx and COx
6.6.2.2 Significance Criteria (exhaust) from vehicles and equipment, would

accompany development of minor channel
The criteria used to evaluate potential air qualityimprovements in the south Delta. Potential
impacts are based on standardized air emissionindirect, long-term increases in NOx and CO
levels. (exhaust) would result from operating the larger

pump sizes that would be installed in water
Potential air quality impacts are consideredconveyance systems.
significant if the construction or operations of
facilities associated with a particularAlternative 2 would also lead to substantial
implementation alternative or program elementphysical changes to the conveyance system, as
would adverse the well as construction of a new diversion structurecausesubstantial, changesto
existing (ambient) air quality conditions withinin the Delta Region. Similarly, the pump sizes in
the affected area. The range of such changesthe conveyance systems in the Delta Region
includes producing emissions that would 1) eitherwould be increased to a greater extent than under
on their own, or when combined witl~ existingAlternative 1.
emissions, violate federal or state ambient air
quality standards, 2) cause a lowering ofIn Alternatives 1 and 2, construction-related
attainment status, or 3) conflict with adopted airpollutants of concern (NOx, CO, PM~o) might
quality management plan policies or programs, exceed ambient air quality standards only for

short, intermittent periods during construction,
6.6.2.3 Comparison of No ActionAIternative and would contribute less-than-significant

to.Existing Conditions amounts to regional air pollution.

The No Action Alternative is not expected to have In addition to having the same physical changes to

any significant adverse impacts on existing airthe conveyance system in the Delta Region as

quality conditions in the study area. Under theNoAlternative 2, Alternative 3 would involve

Action Alternative,. existing and potential airconstruction of a new, separate, conveyance

pollution sources would continue as at present, system through the Delta Region, and new storage
facilities in the region. Therefore, the level of
direct, short-term construction-related, andComparison of Program Aiternatives6.6.2.4

to No Action Alternative indirect, long-term operations-related air quality
impacts in the Delta Region is potentially greater

The impacts to air quality ~resulting from the
forAlternative3 than forAlternatives and2.

storage and conveyance program element willThe potentialconstruction-and operations-related
vary by alternative, as discussed below. Impacts toair quality impacts accompanying implementation
air quality resulting from other program elements,of Configurations 3A and 3H (not involving
such as ecosystem restoration, do not varydevelopment of storage facilities)in the Delta
substantially from one alternative to another at theRegion would be less than significant.
programmatic level. Therefore, the discussions ofConstruction-related pollutants of concern (NOx,
environmental consequeneesassoeiatedwithotherCO, PM~o) might exceed ambient air quality
program elements are not grouped by alternative,standards only for short, intermittent periods
In those eases where no environmental impactsduring construction, and would not result in
have been associated with a program elementsufficient quantities to significantly contribute to
within a regions, the program element is notregional air quality degradation.
discussed.
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I
I

Potentially significant and mitigable direct, short-direct, short-term, construction-related air quality m

term construction-related air quality impactsimpacts. River channel deepening and subsidence
would likely be associated with Configurationsreversal activities, such as those planned for the 1
3B, 3E, and 3I, which involve development ofSan Joaquin River Region, would also be
storage facilities in the Delta Region. Theseaccompanied with direct, short-term, air pollutant
projects would be of sufficient magnitude thatemissions during construction.
construction-related pollutants of concern (NOx,
CO, PM~0) would likely occur at levels exceeding Development of wetlands would involve activities
ambient air quality standards for extendedthat could cause direct, short-term, construction- ¯
periods, thereby likely contributing significantlyrelated air quality impacts.
to regional air quality degradation. The actual
extent to which the consmaction of the storageWater Use Efficiency. Modifications to existing ¯
facilitieswouldeontributetoregionalairpollutionfiltration plants, development of new pipelines, |
can only be determined when specific projectwell fields, and pump stations, and increased (or
locations for the storage facilities associated withdecreased) pumping are some of the activities ¯
these alternatives are identified, associated with this program element that would |

have potential construction- and operation-related
Reservoir and associated facility constructionair quality impacts (both adverse and beneficial)
would .be a source of vehicle emissions andin agricultural and urban environments.
fugitive dust emissions. These emissions would
contribute to existing regional ozone and PM~oAdditionally, inereasedrelianeeintheagrieultural
problems. Construction-related traffic would be sector on pressurized irrigation systems would
unlikely to cause localized carbon monoxiderequire a greater reliance on fossil fuels or other I

problems, energy sources. This increase could have an
adverse impact to air quality either locally (with

Facility operation and maintenance activitiesfossil fuels) or regionally if energy is provided
would not h6 significant sources of air pollutantfrom out-of-region facilities. Changes in
emissions. Traffic and boating activitiescultivation practices to accompany increased 1
associated with recreational use of the reservoirwater use efficiency can also have adverse or
would be additional emission sources but wouldbeneficial impact depending on what changes are
not be significant, made.

EPA regulations fmplementing CAA generalLevee System lntegri~. Land conversion adjacent to
conformity requirements would apply only ifstreams to create buffer areas associated with ¯
reservoir construction was .undertaken by a federalenhanced levee operation.and flood eoritrol could 1
agency instead of a state or local agency. If aalso result in decreased operations-related air
federal agency was responsible f6r reservoiremissionsfromthoselandsthatwerepreviouslyin
construction, a CAA conformity determination active agricultural use. Improvements to existing, 1would be required. Achieving CAA conformity and construction of new levee systems, as well as
might require local and state agencies to amenddredging, would involveactivitiesthatwouldhave
existing SIP documents (that is, federally requiredtemporary direct, short-term, construction-related
air quality management plans) to specificallyair quality impacts. 1̄

include the reservoir project.
Water Transfers. The Water Transfer Program         1

The indirect, long-term, operations-relatedwould affect air quality primarily through changes
impacts associated with Configurations 3B, 3Eoin crop type or agricultural acreage. The extent of
and 3I are not expected to be significant, impacts depends on the source of water, the

timing, magnitude and pathway of each transfer.
Ecosystem Restoration. The installation of new fish
screens would potentially be accompanied by
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Potential significant beneficial impacts areVehicle travel and construction activities
associated with the transferred water’ s origin, andassociated with erosion control and habitat
include: 1) reducing fugitive dust production duerestoration programs would result in minor
to crop fallowing; 2) reducing air emissionsquantities of ozone precursor and PM~0 emissions.
resulting from declining use of equipment due to
crop fallowing;3)reducing air emissions due toThere would be no other air quality impacts
crop burning resulting from crop shifting; and 4)expected in the Bay Region other than those
reducing air emissions resulting from decliningpreviously discussed for the Ecosystem
use of agricultural chemicals due to cropRestoration Program in theDeltaRegion.
fallowing.

Sacramento River and San Joaquin River Regions
Potential significant adverse impacts are primarily
associated Storage Conveyance. The potentialwith the transferred water’s and
destination, and include: 1) increasing fugitiveconstruction- and operations-related air quality
dust production from increased cultivation; 2)impacts accompanying implementation of
increasing air emissions resulting from increasingalternatives that do not involve development of
equipment use and cultivation; 3) increasing airstorage facilities (that is, Configurations 1A, 1B~
emissions resulting from increasing agricultural1C; 2A and 2D; and 3A in the Sacramento River
chemical use; and 4) increasing air emissionsand San Joaquin River regions) would be less than
resulting from increased crop shifting andsignificant. Construction-related pollutants of
burning. Other potential significant adverseconcern (NOx, CO, PM~0) might exceed ambient
impacts are associated with the transferred water’sair quality standards only for short, intermittent
origin, and include; 5) increasing fugitive dustperiods during construction, and would not result
production resulting from shifts to cropsin sufficient quantities to significantly contribute
associated with drier topsoil; and 6) increasing airt.o region, al airquality degradation.
emissions resulting from increased crop shifting.

Potentially significant and mitigable direct, short-
Bay Region term construction-related air quality impacts

would likely be associated with Configurations
Storage and Conveyance. No storage or conveyance 1 C; 2B and 2E; and 3B, 3E,.3H, and 3I which
facilities are being developed in the Bay Regioninvolves development of storage facilities in the
under any program alternatives. PotentialSacramento River Region. These facilities would
construction- and operations-related air qualitybe of sufficient magnitude that construction-
impacts accompanying implementation of anyrelated pollutants of concern (NOx, CO, PM~o)

ect elements other than watershed would at levels ambient airproj coordinated likelyoccur exceeding
management would be less than significant, quality standards for extended periods, thereby

likely contributing significantly to regional air
Coordinated Watershed Management. Prescribed quality degradation. The actual extent to which
burning programs in upper and lower watershedthe construction of the storage facilities would
areas would be potentially significant sources ofcontribute to regional air. pollution can only be
ozone precursor emissions and PM~0 emissions. Ifdetermined when specific project locations for the
federal land management agencies undertakestorage facilities associated with this alternative
prescribed burning programs, those programs mayare identified.
require evaluation for compliance with EPA Clean
Air Act conformity regulations. Continuation ofThe indirect, long-term, operations-related
existing prescribed burning programs wouldimpacts associated with alternatives in both the
normally be exempt fromClean Air Act Sacramento River and San Joaquin River regions
conformity requirements, are not expected to be significant. However, some

air quality affects could occur if fossil or thermal
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fuel power generation is substituted fornature. Final mitigations would need to be
hydropower as a result of CALFED actions, approved by responsible agencies as specific

projects are approvedby subsequent
Ecosystem Restoration, Water Use Efficiency, Waterenvironmental review.
Transfers, and Coordinated Watershed Management.
Activities assqciatedwithimplementationoftheseMitigation strategies can be employed, as
programs would be similar to those discussedrequired, to minimize construction- and
previously with respect to the Delta Region. operations-related emissions of pollutants of

concern. These mitigation measures include the
Water Quality. Land conversion activities intended following:
to reduce potential erosion and drainage-related
pollutibn could result in decreased long-term,̄ Regular, periodic watering of construction
operations-related emissions of pollutants of sites to control levels of dust in the air.
concern. This would especially be the case for
those lands that were previously under activē Using soil stabilizers and dust suppressants
agricultural cultivation. The cessation of on unpaved’serviceroadways.
cultivation, and subsequent revegetation of these
lands would reduce potential fugitive dust (PMI0)¯ Daily.contained-sweeping of paved surfaces.
emissions and exhaust emissions (NOx, and CO)
from operation of farm equipment. ° Hydroseeding and mulching exposed areas.

’Improvements to existing, and e6nstruetion of̄ Setting traffic limits on construction
new filtration and treatment facilities as part of vehicles.

¯ this program element could have both temporary
direct, short-term construction-related and¯ Maintaining properly tuned equipment.
indirect, long-term operations-related air quality
impacts. ° Limiting vehicle idling time.

SWP and CVP Service Areas Outside the Central ¯ Using alternatively fueled equipment.
Valley

¯ Limiting the hours of operation or amount of
Storage and Conveyance equipment.

Air quality may be negatively impacted to the° Limiting the use of agricultural chemicals.
extent that delivery of water fosters growth in this
area. The magnitude of impacts is unknown.° Coordinating planned prescribed burning
Impacts are expected to be less than significant programs with relevant air quality
compared to the No Action Alternative. management agencies to ensure that they are

accounted for in state and federal air quality
6.6.2.5 Comparison of Program Alternatives management plans.

to Existing Conditions
Additional site-specific mitigation measures

Future air resources under the No Action .would likely be developed, as required, once
those locations for specific facilities are identified, toAlternative expectedare tobesimilarto

under existing conditions, further minimize potential operations-related air
quality impacts.

6.6.2.6 Mitigation Strategies

Mitigations are proposed as strategies in this
programmatic document and are conceptual in
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I       6.6.2.7 Potentially Significant Unavoidable

Impacts

I
No significant unavoidable impacts were
identified.

!

!
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7 BIOLOGICAL ENVIRONMENT

7.1 FISHERIES AND A QUA TIC ECOS YS TEMS

Summary

The impact assessment for fisheries and the
aquatic ecosystem is based on available
information. CALFED actions will be ¯ No Action conditions would be similar to e~isting

conditions, although increased input of contaminantsimplemented through adaptive management and increased Delta exports would adversely affect
because effects on the ecosystem are uncertain, aquatic organisms.
Adaptive management includes identification of
indicators of ecosystem health, phased

¯ Storage and Conveyance

implementation of substantial project actions, Alternative 1 would include the beneficial impacts of
comprehensive monitoring of the indicators, and the Ecosystem Restoration and Water Quality

programs. Adverse impacts, including increased
a commitment to remedial actions necessary to entrainment loss, reduced productivity,~and delayed
avoid, minimize, or mitigate immediate and future migration of fish species, would result from

adverse impacts of project actions on ecosystem diversions to new offstream storage and increased
exports, operation of an intertie, and construction of

health. Adaptive management will help achieve south Delta barriers. In addition, construction and
the intent of the CALFED Bay-Delta Program and operation of new reservoirs would have potentially

the major ecosystem-quality objectives. ¯ adverse impacts to spawning and re%ing habitat.

Alternative 2 would include the beneficial and
Table 7.1-1 provides a summary of potential adverse impacts identified under Alternative 1.

Additional beneficial impacts would result from De!taenvironmental impacts related to fish and aquatic flow conditions in the lower San Joaquin River that
ecosystems. Impacts to listed and proposed fish improve fish migration toward the Bay and
species shown in Table 7.1-2. Detailed restoration actions that would potentially increaseare habitat abundance. Additional adverse impacts from
information on a CALFED action or response to operation of a through-Delta facility include
the action is sometimes unavailable; therefore, increased entrainment mortality, reduced
assessment of impacts for individual actions productivity, and habitat loss or degradation.

cannot precisely be determined and impacts may Alternative 3 would include the beneficial and
range from beneficial to adverse depending on the adverse impacts under Alternative 1. Additional

beneficial impacts result from Delta flow conditionsnature of an action. Whenever the impact of a in the east, central, and south Delta t.hat would
CALFED action could be adverse or beneficial, substantially, reduce entrainment loss, increase
depending on currently undefined aspects of the p~oductivity, and improve fish migration toward the

Bay. Adverse impacts from operation of an isolated
action, the adverse effect is identified, facility include increased entrainment mortality and.

habitat degradation affecting North Delta channels.

Commercial and sportfishing discussion are Under Alternatives 1, 2, and 3, the Ecosystem
presented in Chapter 8, Section 8.3. Restoration and Water Quality programs would

benefit many aquatic species through increased
habitat abundance and improved habitat conditions.

Delta Region ¯ PotentialbenefitsoftheWaterUseEfficiencyProgram,
and Water Transfers include improvements in water

Beneficial lrnpacts. Under Alternatives 1, 2, and 3, use, providing opportunities to modify flow and
diversion timing and reduced entrainment impacts

the primary beneficial impacts for the Delta through reduceddiversions.
Region result from restoration of aquatic and
adjacent communities, including riparian, shaded
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I
ALTI~SIATIVE         ALTERNATIVE ALTERNATIVE

IMPACT ISSUES 1 2 3

’"Dilta Region

Change in CVP and SWP exports ’ ’ I
from the south Delta would ’
impact:

- entrainment loss of []
organisms and nutrients; 1- entrainment offish species; . o
and

- net reverse flow in the south I
and central Delta;
potentially affecting
p~oductivity and migration
offish species,

i I
The screened through2Delta

facilities and the isolated facility
!intake would cause entrainment-
:related mortality for Sacramento

Through-Delta facilities would
increase erass, Delta flow,
potentially: "

-- reducing productivity in the I
Mokelumne River channels;
and " [3 D O D D D D o [3 ra p D

- increas..ing movement offish
~ ] I

and into the Mokelumne¯River channels:
rhrough-Z~’eltajacilitie, and the I
isolated facility would reduce
habitat quality and fish survival
through: I- increasedproportion of flow

and fish drawn off the
Sacramento River and into
Georgiana Slough; ¯

- reducedSacramento River ¯
flow: and

1[. - an upstream shift in X2.

Table 7.1-1. Summary of Environmental Impacts Related to Fish and Aquatic Ecosystems
(page ! of 5) 1
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES                             1 2 3

IA i IB I 112 2A 2B 2D 2E 3A 3B 3E 3H [

Adult fish bound/or the
Sacramento River would be
attracted by cross-Delta flow into
the Mokelumne River channels []
and their return to the
Sacramento River would be
blocked by fish screens.

The through-Delta and isolated
facilities would increase net flow
in the lower San Joaquin River,
potentially improving conditions    [3 [] [] +    +    +    + +    +    +    +

I"

the’Bay, affecting migration offish toward

Construction of an intbrtie
between the existing CVP intake
and Clifton Court Forebay may
increase entrainment of []
organisms and nutrients from the
south Delta?

South-Delta barriers potentially
reduce connectivity to other Delta~
channels, reduce water quality
conditions, and increase loss of
nutrients and organisms from
[south-Delta channels (in’creased 1~    | "| ~$    $ " |    | oI o~ o~ oI
! Old and Middle Rivers flow ~
toward the CFP and SWP export      "
facilities under Configurations
1B, 1 C, and Alternative 2).

The head-of-Old-River barrier
may improvesurvivalofjuvenile    []    +" +    +    +    +    +    + I + [ + I +
c’.hinook salmon from the San
doaquin River.

Ecosystem Restoration Program =:~
actions provide short-term flow .
events that reestablish ecosystem + + ~ + + + + + + + + +
¯ processes and structure,
improving habitat conditions for
fish and aquatic species.

Table 7.1-1. Summary of Environmental Impacts Related to Fish and Aquatic Ecosystems
(page 2 of 5)
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I
ALTERNATIVE         ALTERNATIVE                   ALTERNATIVE

IMPACT ISSUES ’1 2 3
IA 1B IC 2A 2B 2D 2E 3A 3B i 3E 3H ~ 31

Conversion of managed wetlands
’and agrieu,turat tand ,o .

, ! ’~
I

inundated.wetlands and open
[ water would reestablish the. +    + +    +    +    + + + i + ] + I + i +
i natural structure of the Delta and
’ increase abundance ofspecies i ~ 1
habitat., 1
Creation of riparian communities ’
and floodplain/meander belts will I

reestablish natural channel "
processes and structure and + + + + + + + + ÷    + ~ + ] +

increase and improve species I,
" i

’

ihabitat. (all regions)
CALFED actions (Waier Quality
and Ecosystem Restoration
Programs) would reduce [ i

¯ _ ¯ contaminant input relative to the    +" . ~ + + ~ + + + + + + , +
No Action Alternative, potentially
increasing productivity and . .1
species survival. (all region~)

New fish screens on agricultural, ¯
municipal industrial and 1
managed wetland diversions . .+ + + + i + + =+ + + + .+ ¯ +
would reduce fish entrainment
loss. (all regions) ¯

¯¯ Management actions in the "
Ecosystem Restoration Program
would be implemented to
i integrate artificialproduction +    + + ¯ + +    + + +~ +    +    + . +
goals consistent with
. rehabilitation of naturally 1
producing fish populations. (all
regions)

Ecosystem Restoration Program
actions, including restrictions on .., ¯
discharge of ship ballast water
and transport of non-native
species at border crossings,
direct control of non-native + ~+ +    + +    + + ¯ .+    + ¯ +    +    +
species populations, and reduced
predator habit~t, may reduce and
prevent u. nnatural levels of |
predation and competition. (all               "
regions)

Table.7.1-1. Summary of Environmental Impacts Related to Fish and Aquatic Ecosystems ¯
(page 3 Of 5)

¯CALFED Bay-Delta Program Draft programmatic EIS/EIR 7.1 FISHERIES AND AQUATIC ECOSYSTEMS
~ 7.1-4

I

C--005386
(3-005386



ALTERNATIVE ALTERNATIVE ALTERNATIVE

IMPACT ISSUES                             ! 2 3
IA 1B IC 2A 2B 2D 2E 3A 3B 3E 3H

Ecosystem Restoration Program
actions would include
management recommendations to
reduce harvest-related impacts +    + + + +    + + +    +    +    +
on self-sustaining natural fish
populations. (all regions)

Bay Region

Conversion of managed wetlands
and agricultural land to
inundated wetlands and open"
water would reestablish the

+ + + + + + + + + + +natural structure of the Bay
including Suisun Marsh and
increase abundance of species
habitat.

Sacramento River and San Joac u.in River Regions

Ecosystem Restoration Program
actions provide short-term flow
events that reestablish ecosystem    +    +

+ " + + + + + + + +[processes and structure,
improving habitat conditions for
fish and aquatic species. ¯

Construation and operation
new reservoirs, depending on
location, could eliminate existing . ¯
spawning and rearing habitat .g3 I:] ¯ " K] ~ ra ¯ " [] ~ ¯ ~
and increase entrainment loss of
juvenile fish. (Primarily for the
Sacramento Region)

I

Table 7.1-1. Summary of Environmental Impacts Related to Fish and Aquatic Ecosystems
(page 4 of 5)
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I
[ALTERNATIVE I ALTERNATIVE . [    ALTERNATIVE

IMPACT ISSUES [ , 1 !
2

I I.      3
I

IA IB IC 2A 2B 20 2E 3A 3B ~ 3E 3H 31

SWP and CVP Service Areas

increase urban and industrial I
decelopment and cause
additional degradation of the I "
aquatic environment through o o ~ D |    ~ i ~ | ~ D ~ | | 1
increased contaminant input, i i i

caused disturbance, and other
factors.

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary ¯
from one configuration to the other.

LEGEND:
Level of Impact ¯

¯ = Significant and unav.oidable
~ = ’ Significant and mitigablc
o = Less than significant. ..
12 = None ¯ .. ¯
+ ffi Beneficial
U =. l~nlmown

1Depending on operations, the alternative could cause significant adverse impacts.
Note~ All CALFED alternatives are compared to the No Action Altemative.

Table 7.1-1. Summary of Environmental Impacts Related to Fish and Aquatic Ecosystems (page ¯
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!
LISTED OR ALTERNATIVE ALTERNATIVE ALTERNATIVE

I IMPACT ISSUES PROPOSED lZ 2z 3z

SPECIESI

IA i IBi IC :~A ~-B 2D,[ 2E 3Ai 3B 3El 3H i 31

I Delta Region
Change in CVP and SWP delta smelt o o

l . exports from the ~outh winter-run o o o o o 0Delta would impact:
-food availability spring-run o o o ! o o o o + + + + [ +3.
- entrainment loss, s~eelhe,~d

migration splittai’l

Construction of a ¯ delta smelt¯

I
through-Deltafacilityin
Configurations 2/1, 2B, [] ~ ~ ~ ~ ~ E3 ~ ~ [] [] []
and 2D and the ~outh£
Delta barriers in

i C~nfigurations 1B, 1C, splittail -.
2,4, 2B, 34, and 3B would

¯
l spawning andrearing

habitat.
X2 may shift farther delta smelt

:" ¯ upsiream in the Delta
during summer and fall in

;response to reduced net

i Sacramento River flow                []

reducing habitat quantity ..... ¯ ": . ¯

and quality for okganisms

I associated with X2. "

The through-Delta and winter-run [] [] [] D . D | ~ D D D ~ D
iso. lated facilities would

I increase theproportion of spring-run" [] [] []
juvenile fish drawn into steelhead
Georgiana Slough and

I the Mokelumne River splittail
channels~ [] [] [] U U U U U U U U U

The through-Delta aM delta smelt r-I [] r-t + + + + + + +. + +

i Nolatedfaciliti~ would
increase in the lower San winter-run r~ [] [] + + + + , + + + + +
Joaquin Riv.er, flow spring-run [] [] [] + + + + + + + + +
toward improving

I conditior~s affecting
steelhead [] [] [] + + + + .+ + + + +

movement offish toward "
Suisan Bay. splittail [] .[] [] U U

I (page b’)of
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LISTED OR ALTERNATIVE ALTERNATIVE ALTERNATIVE
IIVIPACT ISSUES PROPOSED Iz 2z 3z

SPECIES1

1A 1B IC 2A 2B 2D 2E

The screened through- delta smelt 1:3 El El o ~ 0 o El
Delta facility would winter-run
attract adult fish and | I
increase mortality

spring-run
El I El

I=1 ~ | []
steelhead U]

[ []
[] |~ [ D | [] El [] i[] [] []through disorientation

and migrationdelay, splittaii El [] []
Ecosystem R~storation All species .
Program actions would " ’ ! I
reestablish natural short-
term flow events and
improve environmental +    + + + [ + + + + + +
conditions affecting
spawning, rearing, and ’
migration, " I
Conversion of managed. All species
wetlands and c~gricultural ................ ~

- I’land to inundated .
wetlands and open water ÷    + + + I + + + + + + +
could markedly increase
abundance of spawning !

¯
. ’

and rearing habitat. . [ ¯
Reestablishment of All species .
riparian communities, ¯

floodplain/meander belts,

t
and natural channel ....

¯ proqesses, will increase " .: +. :+ " ÷ - + i ...+ + + :+. + + +

spawning and rearing . " ¯ "
habitat quantity and ’
quality. (all regions)

CALFED actions (Water All species ~
Quality and Ecosystem ~ " ’ ¯
Restoration Programs)
would reduce .......... .
contaminant input
relative to the No Action . + ¯ + +. + + + + + +
Alternative, potentially
increasing organism " ~
’growth and fecundity and
reducing susceptibility to .
disease. (all regions) I [ .

Table 7.1-2. Summary of Environmental Impacts Related to Listed and Proposed Species
(page 2 of 5)
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I
LISTED OR ALTERNATIVE ALTERNATIVE ALTERNATIVE

I IMPACT ISSUES PROPOSED IS 2~ 3~
SPECIES~

~ IA IB IC 2A 2B 2D 2E 3A.i 3B 3E i, 3H 3I
Ecosystem Restoration All species
Program actions,
including restrictions on
discharge of ship ballast .

i water and transport of
non-native species at
border crossings, direct

I control of non-native + + + + + + + + + + ~ + +
species populations, and
reduced predator habitat,
may reduce and prevent I

I unnatural levels of
predation and
competition. (all regions)

l Ecosystem Restoration winter-run
~ Program actions would + + + + + + + + + + + +

¯ include management "

I recommendations to spring-run

reduce harvest-related + + +" + + + + + ¯ + + + +
impacts on self-sustaining steelhead
natura! fish populations. + + +. + + + ¯ + + + + +
(all regions)
Management actions in All species
the Ecosystem

I . Restoration Program ~ .I
would be implemented to
integrate artificial                    + . + + + + + + + + + + +

I production goal~
consistent with

i rehabilitation of naturally
producing fish

I populations. (all regions)
New fish screens on All species

i .. agricultural, municipal,
industrial, and managed
wetland diversions would + + + + + + + + + + + +
reduce fish entrainment ’l ¯

I
loss. (all egions)

Bay Region

I
Conversionofmanaged Allspecies.
wetlands and agricultural
land to inundated                            "

i wetlands and open water + + + + + + + + + [ + + i +
could markedly increase
abundanceofspawning "
and rearing habitat.

!
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LISTED OR. ALTERNATIVE ALTERNATIVE       ALTERNATIVE
IMPACT ISSUES PROPOSED 1

SPECIES1

Sacramento River Region
eration Reservoirs winter-run | . | ! -| D D D I D D ~ D ! D. i D D

potentially degrades water
,temperature conditions andspring-run o i o I o o ~ o o ’ o o o ~ o : o o
increases spawning and ¯

Construction and winter-run
operationofnew D D D D [ , P ! P
reservoirs, depending on
location, could eliminate spring-run I.

rearing habitat and steeihead
increase entrainment loss

Ecosystem Restoration    winter-run +    + + + + + + + + + + [ +
Prbgram actions would
reestablish natural short- spring.run
term flow events and ~ + + + + + + +                                                                       .+    , + + +                  i! +
improve environmemal steelhead " + + + ~- + + + + +. + + +
conditions affecting
spawning, rearing, and splittail .........
migration. + + + + + + + + ÷ + + +
Channel modifications winter-run

riparian communities "
have the potential to spring-run,
~mprovewater + + i + + + + + + "[ + + i + +temperature conditions in
the Sacramento River and ste¢lhead
its tributaries. + + +

Improvement offish winter-run + +.1 + + + + + + + + + +

improve access to existing spring-run + + . + + + + + + ~+ + + +
habitat and increase
survival during up- and s~eelhead

+ + + ¯ + + + + + i + + i + ; +downstream migration. . I " I I I I    !
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LISTED OR ALTERNATIVE ALTERNATIVE     . ALTERNATIVE
IMPACT ISSUES     PROPOSED       "1

. SPECIES~

San Joaquin River RegiOnsteelhead

Ecosystem .Restoration
Program actions would + + + + + + + + + + + +
reestablish natural short-
term flow events and
improve environmental splittail

conditions affecting +    + + + + + + + [ + + + , +
spawning, rearing, and
migration.

.,

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

LEGEND:
IJevel of Impact

¯ ffi Significant and unavoidable
| ffi Significant and miti~able
o ffi Less than significant
I-I .= None
+ = Beneficial
U =. Unknown

1 - Proposed and listed species.include delta smelt, Winter-run chinook salmon, spring-run chinook salmon, .
steelhead, and splittail..These species do not occurin the SWP and CVP ServiceAreas outside the Central Valley.

2 - All CALFED alternatives are compared to the No Action Altei:native.

3 - Depending on operations" the alternatives could cause significant adverse impacts.

Table 7.1-2... Summary of Environmental Impacts Related to Listed and Proposed Species
(page 5 of S)
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!
riverine aquatic, shallow water, channel islands,Under Alternatives 1,2, and 3, implementation of
and tidal marsh. Beneficial impacts, however, willwater use efficiency measures are anticipated to
depend on adaptive management that ensurescreate ecosystem benefits through reduced
restoration actions provide for the needs of targetdiversion entrainment impacts, modifications in|
species. Additional beneficial impacts result fromflow timing, improved in-stream water quality,
actions that reduce stress on the processes andand new water for ecosystem purposes (through []
structure of those communities, includingwater transfers). |
implementation of plans proposed in the
Ecosystem Restoration and Water QualityUnder Alternatives 2 and 3, through-Delta
p̄rograms to reduce erosion attributable to boatfacilities and the isolated facility would reduce the
wakes, reduce adverse effects of dredging andincidence of reversed flows, particularly in the
channel maintenance activities, and reduce inputsouthern Delta. The change would have beneficial
of contaminants upstream of and within the Delta.impacts through improved conditions potentially
Primary beneficial impacts include restoration ofaffecting movement of Delta species (including
sediment supply and transport processes;delta smelt, juvenile chinook salmon, and s~riped alma

restoration of natural structural characteristics ofbass) toward downstream habitats and away from
the Delta system; and restored biologicalDelta diversions. The benefit would be less under
productivity. For species, beneficial impactsAlternative 2 becausethe export location is similar
include increased abundance of spawning andto the location under the No Action Alternative
rearing habitat and increased survival attributableand the benefits are restricted to the lower Sari
to reduced stress from contaminants andJoaquinRiver.
potentially increased food availability. Additional
restoration of aquatic and adjacent communitiesThe isolated facility would provide substantial
under Alternatives 2 (Configurations 2D and 2E)beneficial impacts to the Delta ecosystem under
and 3 (Configuration 3H) would increase theAlternative 3. The larger isolated facility
beneficial impactsdescribedabove. (Configurations 3E and 31) increases the

opportunity for beneficial impacts. Benefits are
In addition, reoperation of reservoir and diversiondependent on reduced export from the south Delta
facilities under Alternatives 1, 2, and 3 mayfacilities with subsequent increase in diversion to
provide short-term flows that may protect andthe isolated facility. Beneficial impacts include
enhance the ecological functions and processescloser approximation of natural flow patterns (that
that operate within the Delta. Flow changes couldi~, net flow toward Suisun Bay), and increased |
benefit all Delta species, productivity through reduced entrainment loss of

biological production and increased residence[]
Installation of new fish screens at the SWP andtime.    Species benefits include reduced1
CVP facilities and on agricultural diversionsentrainment of species in the central and south
would also provide beneficial impacts underDelta and a net flow toward Suisun Bay, providing []
Alternatives 1,2, and 3. Species’ benefits includemigration cues and a net flow movement toward|
reduced entrainment loss. Alternatives 1, 2, and 3downstream habitat. Striped bass, delta smelt,
also include actions as described in the Ecosystemlongfi.n smelt, Sacramento splittail, and chinook
Restoration Program that may reduce or eliminatesalmon are among the species that would benefit.
the influx of non-native aquatic species from ship
ballast water and reduce the potential for influx ofAdverse Impacts. Under Alternative 2, construction 1
non-nativeaquatic plant and animal species atof a new channel to provide a net flow of up to
border crossings. This would decrease the adverse~ 10,000 cfs from the Sacramento River into the
impacts associated with establishment ofMokelumne River channels would have aaim

non-native species populations in the Delta,significant adverse impact. Net flow in the east.ern
including impacts of increased competition forand central Delta would be increased. Net flow in1

limited resources, predation, and disease,             the Sacramento River downstream of the new

!CALFED Bay-Delta Program Draft Programmatic EIS/EIR                          7.1 FISHERIES AND AQUATIC ECOSYSTEMS
7.1-12

!
C--005394

C-005394



I channel would be reduced.    In addition,and adjacent communities, including riparian,
constructibn of the new channel would modify orshallow water, and tidal marsh. Additional

i destroy existing aquatic ecosystem components inbeneficial impacts result from actions that reduce
the Snodgrass Slough area of the Delta (exceptstress on die processes and structure of those
Configuration 2E) and in the Mokelumne Rivercommunities, including implementation plans to

i channels. Adverse impacts include increasedreduce erosion attributable to boat wakes, reduce
devlat~on from natural flow patterns in the easternadvers.e effects of dredging and channel
and central Delta and in the Sacramento Rivermaintenance activities, and reduce input of
channel. Impacts on species with Configurationcontaminants upstream and in the Bay. PrimaryI 2E would include loss of and beneficial include restoration of sedimentexistingspawning impacts
rearing habitat and potential increase in exposuresupply and movement processes, restoration of
of egg, larval, and juvenile fish to central Deltanatural structural cha"racteristics of the Bay

I diversions, system, and restored biological productivity. For
species, beneficial impacts include increased

Flow through the new channel at Hood would alsoabundance of spawning and rearing habitat and
attract upstream migrating adult fish, includingincreased survival attributable to reduced stress
chinook salmon, steelhead, striped bass, Americanfrom contaminants and potentially increased food
shad, splittail, and sturgeon. The fish screen inavailability. As in the Delta, implementation of

I Configurations 2A, 2B, and 2D would prevent adaptive management will be required to achieve
movement into the Sacramento River. Adversehabitat benefits.
impacts would include losses from disorientation

I and migration delay and potential effects onPrimarily in Suisun Marsh, inst~llation of new fish
genetic integrity through increased straying ofscreens on managed wetlands and agricultural
chinook salmon from the Sacramento River intodiversions would also provide beneficial impacts

I the Mokelumne River. under Alternatives 1, 2, and 3. Species benefits
include reduced entrainment loss.

Under Configuration 31, the three unscreened

I intakes would potentially increase entrainmentAlternatives 1, 2, and 3 include actions that may
losses through increased predation-relatedreduce or eliminate the influx of non-native
mortality, similar to existing conditions for Cliftonaquatic species from ship ballast water and reduce

I Court Forebay. The three intakes may alsothe potential for influx of non-native aquatic 151ant
adversely affect movement of Delta species,and animal species at border crossings. The
including delta smelt and striped bass, retainingactions may decrease the adverse impacts
larvae within the influence of central and southassociated with establishment of non-native
Delta diversions and exports, species populations in the Bay, including impacts

due to increased competitio.n for limited resources,
Under Configuration 1C, all configurations ofpredation, and disease.

2, and possibly Configuration 31,Alternative
additional SWP and CVP exports from the southAdverse Impacts. No significant adverse impacts
Delta would increase entrainment losses. Underwere identified for the Bay Region.I Configurations 2A, 2B, 2D, 3,and Alternative
entrainment and associated mortality of Sacramento River and San Joaquin River Regions
Sacramento River fish would increase.

Beneficial Impacts. Under Alternatives 1, 2, and 3,
Bay Region the primary beneficial impacts in the Sacramento

River and San Joaquin River regions result from
Beneficiallmpacts. Under Alternatives 1, 2, and 3, andof aquatic adjacentcommunities,
beneficial impacts for the Bay Region, includingincluding riparian, shaded riverine aquatic, and
Suisun Marsh, result from restoration of aquaticfloodplain. Additional beneficial impacts result
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from actions that reduce stress on the processes adverse impacts associated with establishment of
and structure of those communities, includingnon-native species populations in the rivers,
reduced inputofcontaminants, re-es~ablishmentofincluding impacts of increased competiiion for
the floodplain and meander belts, removal andlimited resources, predation, and disease.
modification ofexisting barriers, and
improvement of land management practices.Construction of off-stream, storage facilities would
Primary beneficial impacts include restoration ofresult in the creation of open. water/reservoir
sediment supply and movement processes,fisheries. Coordinated Watershed Management
.restoration of natural structural characteristics ofProgram efforts could increase the quality of
the river systems, and restored biologicalupstream habitat by increasing stream-side
productivity. For species, beneficial impactsvegetation, improving and/or stabilizing aquatic
include increased abundance of spawning andhabitat, and.reducing sedimentation.
rearing habi .tat, increased survival attributable to
reduced stress from contaminants, and potentia.llyAdverse Impacts. Construction of off-stream
increased food availability, storage facilities would result in the loss of stream

fisheriesand control structures at on-stream
In addition, reoperation of reservoir and diversionreservoir sites may block upstream migration of
facilities under Alternatives 1, 2, and 3 mayanadromous species. Diversions to fill off-stream
provide short-term flows that protect and enhancestorage could increase entrainment loss of
the ecological functiolasand processes that operateSacramento River species. Change in Shasta
within the riverine systems. Flow changes couldReservoir operations may increase temperature-
benefit all river species. Flow and operationsrelated mt)rtality for winter-run chinook salmon.
changes could also improve water temperature
conditionsforchinooksalmonandsteelheadtrout. 7.1.1 Affected Environment/
The description of the level and nature of impact Existing Conditions
will be improved with flow and operations data
analysis during project-specific, site-specific
impact assessment. 7.1.1.1 Fisheries

Installation of new fish screens on agricultural andThis report describes impacts at an ecosystem
municipal diversions would also providelevel, and subsequently provides information
beneficial impacts under Alternatives 1, 2, and 3.specific to selected species. Representative fish
Species benefits include reduced entrainment loss,and invertebrate species selected for inclusion in
primarily for chinook salmon and steelhead trout,this assessment are listed in Table 7.1.1-1

Under Alternatives 1, 2, and 3, implementation ofA representative species was selected based on the

water use efficiency measures is anticipated tofollowing criteria:
create ecosystem benefits through reduced
diversion .entrainment impacts, modifications in̄ Species supports a commercial fishery;
flow timing, improved instream water quality, and
new water for ecosystem purposes (through water̄ Species supports a sport fishery;
transfers).

¯. Species is listed under the federal ESA or the
Other beneficial impacts under Alternatives 1, 2, California ESA, is proposed for such listing,

and 3 may result from Ecosystem Restoration or is a species of special concern; .or

Program actions directed toward improved
managementof hatchery production and harvest.
Actions that may reduce or eliminate the influx of
non-native aquatic species may decrease the
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I Region

Sacramento San Joaquin

I Species River River

I Reser- Reser-
Common Name Scientific Name Delta Bay voir River voir River

I Fish

Rainbow trout* On~orhynchus mykiss X X

i Largemouth bass Micropterus salmoides X X X X X

Whil~e sturgeon ~cipenser transmontanus X X X X

Chinook salmon Oncorhynchus tshawytscha X X X X

"!
Steelhead* Oncorhynchus mykiss X X : X

Sacramento Ptychocheilus grandis X X
squawflsh

I American shad ~losa sapidissima X X X

Sacramento blackfish Orthodon microlepidotus X X X

I Splittail Pogonichthys macrolepidotus X X X X

Striped bass Morone saxatilis X X X X X

Smallmouth bass Micropterus dolomieui X X

I Tule perch Hysterocarpus traskii X X X

Delta smelt Hypomesus transpacificus X X.

I Longfin smelt Spirinchus thaleichthys X X

White catfish lctalurus catus X

Inland silverside Menidia audens X

I Pacific herring Clupea harengeus pallasii X

Starry flounder Platichthys stellatus X

I invertebrates

terrestrial X X X
invertebrates

I Other aquatic X X
invertebrates

l~otifers Rotifera X

i Native mercedis X Xmysidshrimp Neomysis

Crayfish Pacifastacus leniusculus X X X

I Asian clam Potamocorbula amurensis X X

Bay shrimp Crangon franciscorum X

I NOTE:
* Oncorhynchus mykiss that are anadromous (move from the sea into fresh water to spawn) are referred to as
~teelhead, while those that do not exhibit anadromy are referred to as rainbow trout.

I Table 7.1.1-1. Fish and Invertebrates Selected as Representative Species for the Impact Assessment
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¯ Species has a potentially significant andInvertebratespeciesdiscussedareimportanttothe
distinctive response to environmentalaquatic ecosystem in that they provide either an
variables affected by CALFED actions. Some important food source to the fish species or are
species spend only part of their life in thenon-native competitors.
CALFED study area, migrating into the area
to spawn and leaving after rearing as juveniles7.1.t.2 Delta Region

¯(such as salmon, steelhead, sturgeon, and
American shad). Many of the species areHistorical. Perspeetivo. The" ratio of water t~o land
year-round residents including delta smelt,acreage was higher priorto levee construction and
iongfin smelt, Sacramento splittail,channelization, when wetlands dominated land
Sacramento squawfish, Sacramento blackfish,cover throughout the Delta. Historically, a much
smallmouth bass, tule perch, white catfish,higher percentage of open water in the Delta
and inlandsilverside.Othersspawn in the consisted of backwater areas, tidal sloughs and
ocean and are found in the San Francisco Baychannel networks that supplied and drained highly
as adults and juvenile, s, such as the starryproductive tidal-marsh and wetland .complexes.
flounder. The marsh vegetation, in turn, supplied the Delta

aquatic system with an abundant source of coarse
Detailed information on the life history, historicorganic matter. Marsh vegetation also slowed the
population abundance, and factors affectingmovement of water through the Delta during
production for specific species can be found in thefloods, increasing hydraulic residence times and
Fisheries and Aquatic Resources supportingthe opportunity for nutrients to be consumed.
document. In general, distribution and abundance
of these species throughout the upper and lowerExisting Conditions. The Delta Region includes the
watersheds are affected by water temperature,tidally influenced aquatic areas from the
flows, barriers, entrainment in diversions, fishing,Sacramento River at the confluence with the
and habitat. The actual effects are influenced byAmerican River, and the San Joaquin River at
a number of interacting factors. For example, theVernalis downstream to Chipps Island. Under
effects of temperature depend on duration ofexisting conditions, most of the open water is
exposure, acclimation,, food availability, waterdeep-channel habitat that has been modified to
quality, and cool water refuges, provide passage for oceangoing vessels as well as

efficient conveyance of freshwater from the
Direct losses occur from diversion of ~ater forSacramento River through the Delta. The levees
agricultural and other uses. Diversion directlyare kept ~bare of vegetation to reduce the
removes fish, invertebrates, and nutrients from theprobability of levee failure. The amount of
system. Migration ofadultsandjuveniles.isalsoshallow water and shaded riverine habitat
affected by stream flow, temperature, barriers, andthroughout the Delta is much lower now than it
other factors. In addition, reverse flows in Deltawas historically.
channels caused by pumping operations may have
adverse effects on migrating adults and juvenilesThe total surface area of the legal Delta area is
by confusing migrants and delaying migrationapproximately 678,200 acres, most of which is
and/or lengthening migration routes, irrigated cropland. A lesser portion consists of

riparian vegetation, wetlands, and other forms of
Most of the species discussed have suffered from"idle land." The remaining portion is occupied by
declining populations. Losses have occurred fromchannels, sloughs, and other open water.
environmental degradation, barriers to migration,
historical commercial fisheries, sport fisheries,The bulk of the total freshwater inflow to the
competitionbynon-natives,and direct lossof Delta is from the Sacramento River. Under
spawning and rearing habitat, existing conditions, most of the total inflow occurs

during the wet season. The average residence
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time of Delta water, nutrients, algae, and otheropen-water area has diminished by one-third, with
forms of fine particulate organic matter has beenwetland and ri.parian wildlife habitats eliminated
greatly reduced compared to historical conditions,or degraded. Seasonal stormflows have increased
This reduction has been greatest for the dryand sediment and nutrient transport processes
season, when most primary and secondarychanged in the estuarine ecosystem. Past projects
production n~rmally takes place throughout thehave decreased the surface area of the San
system. Francisco Bay by 37% and removed valuable

habitat for aquatic and terrestrial organisms.
Varying portions of the inflow are diverted under
different conditions, the of water, Most of the in theThus, amount tributarystreams Bay Region
sediment, and nutrients flowing out of the Deltahave lost habitat through channelization, riparian
to Suisun Bay is greatly reduced at certain times,vegetation removal, reduced water quality, and the

construction of fish barriers. The fish of the
These diversions can reverse the direction of nettributary streams of the Bay are sensitive to
flows in some central- and south-Delta channels,changes in habitat, and fish abundance in these
Reverse flows and loss of algae and other foodstreams generally reflects the intensity of
resources have contributed to the reduction ofurbanization of the surrounding lands.
Bay-Delta productivity and some Bay-Delta
invertebrate and fish populations. Previously, considerable organic material entered

the rivers and Bay-Delta from sewage- and
The rivers flowing into the Delta, together withfo0d-processing plants. These point-source
agricultural return flows and urban wastewaterloadings have since been reduced as part of an
flows within the Delta, transport contaminants inoverall effort to improve water quality.
¯ addition to water, sediment, and nutrients. Some
contaminants arrive in dissolved forms but most,Existing Conditions. The Bay Region extends
such as trace metals, a number of herbicides, anddownstream from Chipps Island to the Golden
other synthetic organic toxicants, are transportedGate Bridge and includes aquhtic habitat in Suisun
in association with fine particulate sediment andMarsh, Suisun Bay, San Pablo Bay, Central Bay,
organic matter. It is known that someand South Bay. Shoals and mudflats cover most
contaminants accumulate within the foodweb,of the surface area of the Bay, whereas most of the
The concentration in fish or otherBay’s volume is contained within deep, fairly
high-trophic-level organisms can be orders ofnarrow channels that are dredged periodically to
magnitude greaterthan concentrations in the watermaintain shipping lanes for oceangoing cargo
or in algae, invertebrates, and other lowervessels. From an ecosystem standpoint, the Bay
trophic-level organisms, functions as a temporary storage, mixing and

processing basin for freshwater, sediment,
7.1.1.3 Bay Region nutrients, and food resources flowing outof the

Delta. The first embayment to receive these
Historical Perspective. Wetlands and relatedresources is Suisun Bay including Suisun Marsh,
habitat are some of the most valuable naturala critical food production and food consumption
resources in the Bay and Suisun Marsh. Most ofarea of the Bay Region aqua.tie ecosystem, which
the mudflats, tidal and seasonal marshes, andserves as a critical.rearing area for resident and
riparian woodland have been drastically reducedanadromous fish.
over the past 140 years, primarily as a result of
urban and agricultural development. Large areasThe Bay-De.lta foodweb has changed in recent
that were once tidal marsh habitat have beenyears, especially as algae, abundance has declined

into saltponds and agricultural land, Bay. chlorophylltransformed in Suisun Low levelsin Suisun
reducing the shallow water habitat available toBay coincide with very low Delta outflow during
fisheries resources. In addition, the Bay’sthe drier years such as in 1977, 1987, and 1992

CALFED Bay-Delta Program Draft Programmatic EIS/EIR      7.1-17            7.1 FISHERIES AND AQUATIC ECOSYSTEMS

C--005399
(3-005399



and with very wet years, such as 1983 and 1995.column may act individually or in combination to
In some wet years, some of the algae biomass inreduce productivity.
Suisun Bay is washed downstream into the wider
expanses of San Pablo Bay. Many native aquaticDelta outflow transports organisms and organic
invertebrate species have become less abundantmaterial into Suisun Bay and is affected by
or more narrowly distributed, while dozens ofupstream river inflow and Delta diversions. High
new, non-native species have become wellDelta outflow can transport organisms out of the
established and widely dispersed. In general, theDelta into Suisun Bay, where conditions for
abundance of plankton has declined, whilesurvival are improved over conditions within the
populations of many bottom-dwellingDelta. The operation of dams on the tributary
invertebrates, most notably Asian clams, havestreams and diversions in and upstream of the
increased. This transition has been most evidentDelta has reduced Delta outflow. The greatest
in SuisunBay. effects occur during spring and summer,

especially during drier periods.
The entrapment zone, where freshwater and sea
watermixinSuisunBay, permitsthedevelopment7.1.1.4 Sacramento River Region
of high zooplankton populations on which many
estuarine resident and anadromous fish depend.Historical Perspective. Historically, wetlands
The deterioration of the zooplankton communitycovered an estimated 1,400,000 acres of the
and its algal food supply in critical habitat areas ofSacramento Valley. These wetlands were
the Bay Region is considered a serious problem,comprised of mostly riparian forests and
because striped bass, delta smelt, chinook salmon,semi-permanently flooded tule marshes.
and other species that use Suisun Bay and theCurrently, approximately 170,000 acres of
Delta as a nursery a.rea feed almost exclusively onwetlands remain and are dominated by rule marsh..
zooplankton during early stages of their lifeIn addition, a large portion of agricultural lands
cycles, are subject to flooding during wet years. Some

500,000 acres of riparian forest historically
Much of the plant biomass and other forms offringed the entire length of the mainstem
organic matter consumed by zooplankton in theSacramento River channel. Today, less than 5% of
Bay Region is not produced in the Bay, but isthe mainstem riparian forest remains. As in the

¯ transported in from the Sacramento and SanDelta, wetland plants and riparian forests provided
Joaquin rivers and accumulates in Suisun Bay andfood and shelter for aquatic biota and greatly
the western Delta. The proportion of the organicincreased hydraulic residence time of the system.
material imported to or produced within and
upstream of the Delta that reaches Suisun BayExisting Conditions. The Sacramento River Region
varies considerably from year to year andencompasses aquatic habitat in the major stream
depends, in part, on prevailing flow conditions,reaches in the Sacramento River Basin. The
At higher flows, much of the organic materialmajor reservoirs (reservoirs that provide flood
brought in by the rivers would travel to Suisuncontrol and water storage) on the Sacramento
Bay or to San Pablo and central San FranciscoRiver and its tributaries are also included in this

¯ bays. At low flows, more biological pro.ductionregion. In addition, reservoirs that provide new
remains in the Delta. water storage in the Sacramento River Region

under the CALFED alternatives are included in
The decline offish and zooplankton populations inthe impact assessment. The Fisheries and Aquatic
the Bay Region m.ay be a result, at least in part, ofResources supporting document includes a
the effects of heavy metals, herbicides, pesticides,description of each of the streams and reservoirs
and other toxic substances. Very lowin the Sacramento River Region.

’ concentrations of these substances in the water "
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Under existing conditions, most of the acreagecontribute mercury. Urban runoff and municipal
adjacent to the river is protected by levees, andand industrial discharges are sources of metals and
long sections of the river have been straightenedorganochlorine compounds that can accumulate in
to maximize agricultural land and improvefish and other high-trophic-level aquatic
channel conveyance capacity. On the Sacramentoorganisms. Agricultural return flows also
River, the section from Chico Landing to the Deltadischarge potentially harmful herbicides and
is contained within levees. As in the Delta, leveespesticides into the system, as well as increasing
are reinforced and kept relatively free ofturbidity through input offlnesediments.
vegetation, measures that have greatly reduced the
occurrence of sloughs and side channels, 7.1.1.5 San Joaquin Rivor Regionthe
supply of organic material, and the quality of
invertebrate and fish habitat in the riverHistorical Perspective. Precipitation in the San
ecosystem. Joaquin River Basin is less than that in the

Sacramento River Region. Snowmelt runoffis the
Most of the volume of the Sacramento Rivermajor source of water for the San Joaquin River
system is stored in reservoirs; therefore,and the larger tributai’ies. Historically, peak flows
Sacramento River and tributary.flows are highlyoccurred in May and June and natural overbank
regulated and under the direct control of theflooding occurred in most years along all the
Bureau of Reclamation, DWR, and others. Themajor rivers. When floodflows reached the valley
main purposes of the reservoirs are flood controlfloor, they spread out over the lowland, creating
and storage for subsequent release to downstreamseveral hundred thousand acres of permanent tule
diverters and generation of electricity. Relative tomarshes and over 1.5 million acres of seasonally
the natural flow regime, the present river flows areflooded wetlands and native grasslands. The rich
lower in spring and winter but higher in summeralluvial soils of natural levees once supported
and fall. ’ large, diverse riparian forests. Above the lower

floodplain, the riparian zone graded into higher
The reservoirs also function as settling basins forfloodplains, supporting valley oak savanna and
all of the coarse sediment and organic materialnative grasslands interspersed with vernal .pools.
and a large fraction of the fine sediment broughtCurrently, about 126,000 acres of wetlands remain
in by inlet streams. The major reservoirs have lowin the San Joaquin Valley. Riparian forest acreage
-nutrient levels and support modest phytoplanktonis less than 5% of its former extent and exists in
production. Reservoirs shorelines are mostlysmall isolated patches. Human-made levees
barren because’water levels fluctuate andisolate the river from most’of its former
vegetation is not supported., floodplain.

Algal biomass and fine particulate organic matterExisting Conditions. The San Joaquin River
derived from terrestrial vegetation form the basisRegion encompasses aquatic habitat in the major
of the foodweb in these stream ecosystems,stream reaches in the San Joaquin River Basin.
Planktonic algae abundance is generally lowThe major reservoirs in the San Joaquin River
because residence time i~ short and relatively highBasin (i.e., San Luis Reservoir) and on the San
amounts of suspended sediment prevent lightJoaquin River and its tributaries are also included
penetration. ¯ in this re.gion: The aquatic system, as in the

Sacramento River, consists ofa mainstem channel
Inactive and abandoned mines discharge acidand its major tributaries, the Stanislaus,’
mine drainage into the upper Sacramento RiverTuolumne, and Merced rivers; and several
arid tributaries. This drainage contains tracehundred small tributary streams. The Fisheries and
metals, especially and zinc, that are toxiccopper AquaticResourcessupportingdocumentincludes
to aquatic organisms. Abandoned mines anda description of each of the streams and reservoirs
natural .erosion in other parts of the catchmentin the San Joaquin River Region. The region
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encompasses approximately 10.2 million acres, ofand food resources, the San Joaquin River is an
which approximatelyone-third isthe San Joaquinimportant source of herbicide and pesticide
Valley. Approximately one-fifth of the regionloading to the Delta.
supports irrigated agriculture, whereas only a
small portion of the acres belong to urban areas.7.1.1.6 SWP and CVP Se~ice Areas Outside

Mo, st of the total volume of water in the San
the Central Valley

Joaquin River Region is stored in reservoirs;Historical Perspective. As rainfall and moisture
therefore, outflow from this region is highlydiminish.southward along the California Coast
regulated. Relative to natural flow Conditions, theand south of the Tehachapis, runoff decreases and
present flow of the San Joaquin River andrivers areaccordinglysmallerinsize.Historically,
tributaries is lower in spring and winter, andin the SWP and CVP Service Areas Outside the
higher in summer and fall. The reservoirs functionCentral .Valley, rivers and streams only maintained
as settling basins for all Of the coarse sedimentyear-round flows near their headwaters. At river
and organic material, and a large fraction of’themouths, groundwater accretion and agricultural
fine sedimentsbrought in each year by inlet runoff may have provided the only source of
streams, water flow during the summer months.

Most of the flow in the mainstem of the SanThe Los Angeles Basin, formed by the Los
Joaquin River during the summer growing seasonAngeles, San Gabriel, and Santa Ann rivers, has
consists of agricultural return flow, rich inbeen the site of extensive urbanization. Streams in
nutrients and suspended solids. In winter, soilsthe region have been contained within levees or
are flushed to reduce salt buildup, and theconcrete channels because they were subject to
resulting wastewater is conveyed to the streamsperiodic flooding.
and San Joaquin River by an extensive system of
tile lines and drainage ditches. High nutrient~xisting Conditions. The SWP and CVP Service
concentrations and long residence times combineAreas Outside the Central Valley include
to make the San Joaquin River mainstem anreservoirs, streams, and estuaries in areas that
extremely productive system. Therefore, the Sanreceive water exported from the Delta.
Joaquin River contributes a disproportionately
high percentage of inflowing nutrients and food "7.1.2 Environmental
resources to the Delta. These nutrients and food
resources benefit ~he ecosystem by contributing to Consequences: Fisheries
Bay-Delta productivity but can, in combination and Aquatic Ecosystems
with sewage and urban discharge, lead to reduced
summer and fall dissolved oxygen levels inThe presentation of impacts is organized by
localized reaches of deep, poorly flushedalternative and subdivided into ecosystem-level
channels, and species-specific impacts. The ecosystem-level

analysis focuses on change in functional and
On the west side of the region, over 100,000 acresstructural characteristics. Discussion of
of land are underlain by shallow,species-specific impacts focuses on changes in
semi-impermeable clay layers that prevent waterconditions that may affect species abundance and
from percolating downward. Soils in this regiondistribution.
.are naturally high in selenium. Inadequate natural
drainage, salt accumulation, and high seleniumThe actions included in the CALFED alternatives
concentrations in agricultural return flow haveaffect physical, chemical, and biological features
been long-~tanding problems in this area and haveof the aquatic ecosystem. The changes will be
intensified with the importation of irrigation.waterdescribed using qualitative data, which include
from the Delta. In addition to sediment, nutrients,general descriptions of the effect of the CALFED
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I actions; measured data, such as floodplain acreageand 3H), and 534 (Alternatives 3E and 3I). DWR
or river length; and modeled data, such asstudies provided simulated flow in specific Delta

. simulated flow, reservoir storage, and diversion,channels and mass tracking information.
Functional and structural characteristics areDWRDSM studies used 16 years of hydrology
evaluated to determine beneficial or adversefrom DWRSIM study 472B and focused on

i impacts of an action. The characteristics werechange in Delta structure and diversion location
selected based on: under Alternatives 1A and 1C; and 2B, 2D, 2E,

and 3E.
¯ sensitivity to change in environmental

variables that enables at leasta qualitative The assessment relationships that follow generally
comparison of the altemativ.esat the indicate beneficial impacts. For most
programmatic level of analyses; relationships, the opposite action or condition

I would have adverse impacts.
¯ availability of supporting data, including

current and historical data or professional7.1.2.1 Ecosystem Level Analysis
judgement; and

Functional Characteristics. Functional
.. ¯ fair and consistent applicability to allcharacteristics are the processes that contribute to

I alternatives. .. the development and maintenance of the
Bay-Delta river system. Ecosystem processes act

Existing social and economic values preclude thedirectly, indirectly, or in combination to shape and

I restoration of the current ecological landscape ofform the ecosystem. Functional characteristics
the CALFED study area to prehuman disturbanceincluded in the programmatic impact assessment
levels. Consequently, CALFED actions areare flow; water temperature (heat transfer and

I considered beneficial if the changes in structuralstorage); sediment, nutrient, and contaminant
¯ .and functional characteristics result in aninput andmovement;andproductivity.

ecosystem.that emulates a natural, functioning,

I self-regulating system that is integrated with theFlow. Flow affects a multitude of physical,
ecological la.ndscape in which it occurs, chemical, and biological processes that operate

within stream and estuarine channels and is a

i In an effort to capture the "big picture" ofprimary driving force within the riverine
beneficial and adverse impacts of the CALFEDecosystem. Restoration of the basic hydrologic
Program, alternatives were assessed at thefeatures reactivates and maintains ecological

i ecosystem level by evaluating changes inprocesses and structures that sustain healthy fish,~
functional and structural characteristics of thewildlife, and plant populations.
system. The needs of individual species cannot be

i ignored, thus effects of changes in theBeneficial impacts on flow-related processes
environmental variables on species-specific needsinclude:
are also assessed.

i ¯ flow variability that approximates the natural
Flows, diversions, and reservoir operations were seasonal flow variability, including effects of
simulated on a monthly timestep for the Delta outflowonnaturalseasonalvariability
Sacramento-San Joaquin River system. The in salinity distribution; andI DWRSIM studies used in the assessment of
alternatives include: 469 (existing conditions), 516̄ flow conditions in Delta channels, including
(No Action Alternative), 518 (Alternatives 1A and net and tidal flow effects, which emulateI 1B), 528 (Alternative 2A), 529 (Alternative 3A), naturalchannelflowconditions.
530 (Alternative 2D), 531 (Alternative 1C), 532
(Alternatives 2B and 2E), 533 (Alternatives 3B

| "
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Changes in flow that aigproximate the natural
seasonal pattern are assumed to restorē increased carry-over reservoir storage, and
flow-related processes in the aquatic ecosystem,
including residence time and. transport rates. In° increased volume of water dedicated for
Delta channels, flow pattern includes net flow ecological flow and water temperature
direction and tidal flow. The natural net flow purposes.
direction for Delta channels is toward Suisun Bay.
Tidal flow in the Bay-Delta is also affected byMulti-level release structures improve
change in structural characteristics. Tidal flowmanagement of the coldwater pool, allowing
affects essential processes associated with mixing,release of warmer water during periods of low
cycling, and movement. Re-establishing historicalspecies sensitivity or low ambient air temperature.
tidal connections and resto~ring the naturalThe coldwater pool within the reservoir is
structure of the Delta are assumed to restoreconserved for use during periods of greater
essential processes associated with tidal flow. species sensitivity and months when river water

temperatures may exceed species nehds.
The Bay-Delta ecosystems are characterized bySimilarly, increased carry-over storage and
short-term, seasonal, annual, and long-termincreased volume of water dedicated to flow and
variability in salinity. Natural variability inwater temperature needs may increase the
salinity distribution is important to maintaining acoldwater pool or increase the ability to affect
healthy estuarine ecosystem. Salinity affects adownstream reaches, providingwatertemperature
multitude of ecological processes, including thosewithin target ranges. The actions identified above
affecting the distribution and abundance ofare applicable to river reaches below reservoirs
wetland vegetation and other aquatic organisms,and would minimally affect Delta water
Flow is the primary determinant of salinitytemperature. Because of the distance from the
distribution. Changes in Delta outflow and theupstream reservoirs, water temperature in the
resulting salinity distribution that approximate theDelta is primarily driven by weather.
natural seasonal pattern are assumed to restore
salinity-related processes in the Delta and BayActions that restore natural heat transfer and
ecosystems, storage processes include:

Water Temperature. Water temperature is,primarily ¯ ,reduction or relocation of agricultural return ¯
affected by heat transfer and storage. Water flows,
temperature affects a multitude of physical,
chemical,, and biological processes.̄ reduction or relocation of municipal and . I~
Human-caused changes in the Bay-Delta river industrial discharge of thermal waste, |
system have resulted in major, changes in
short-term and seasonal water temperaturē re-establishment of natural channel structure, ¯
variability, and |
In the absence of water temperature data,̄ increased length of restored riparian or SRA
implementation of actions that increase the communities.

I
flexibility to meet target water temperature
conditions or restore natural heat transfer andRetluced return flows and reduced discharge of
storage processes are considered beneficial,heated municipal and industrial effluent may~
Actions that increase flexibility to meet targetreduce thermal inputs to natural channels.
water temperature conditions include: Restoration of riparian communities, SRA

communities, and channel structure will provide 1
¯ construction Of multi-level reservoirreleaseshading and re-establish natural heating and

structures,                                   cooling processes.                                  ¯
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Sediment and Nutrient Input and Movement. Input and Improved watershed management and restoration
movement of sediment and associated nutrients of riparian, shaded riverine, marsh, and floodplain
are important processes affecting the developmentcommunities would affect erosion and deposition
and maintenance of the Bay-Delta river system,processes, increasing sediment stability and
Re-establishing conditions that approximaterestoring channel dynamics. Implementation of
natural sediment delivery to and movement withinBest Management Practices during construction
the system-have beneficial impacts. Actions that preventactivitieswould short-termincreasesin
re-establish naturalsediment supply and sediment input that may have detrimental impacts
movement include: on aquatic communities through in’creased

sedimentation or turbidity.
¯ remove dams and other barriers to sediment

and nutrient movement; Human-caused changes in the Bay-Delta river
system have resulted in major changes to channel

¯ cease or limit sediment extraction, such asstructure. Although re-establishment of natural
gravel mining and dredging; flow patterns potentially restores natural sediment

input and movement processes, natural flows
¯ re-establish natural channel structure; through the existing system could damage existing

or desired biodiversity and the integrity of the
¯ improve watershed management; aquatic ecosystem. Establishment of flow patterns

requires consideration of management priorities
¯ restore riparian, shaded riverine, marsh, andand concurrent actions to re-establish natural

floodplain communities; channel structure and restore riparian, floodplain,
wetland, and aquatic communities.

¯ implement Best ManagementPracticesduring
construction activities; and Adding gravel substrate to river reaches below

reservoirs is also assumed to have beneficial
¯ establish flow patterns ~consistent withimpacts. Adding sediment replaces, to some

sediment movement dynamics required todegree, the natural process of gravel recruitment
maintain desired biological communities, now interrupted by dams.

Several of the actions re-establish pathways forContaminant lnput and Movement. Contaminants are
sediment movement. Dams retain sediment,substances that are toxic to aquatic organisms or
preventing movement from the upperwatershed tocreate conditions that adversely affect aquatic
downstream reaches. Removal of dams wouldorganisms in the Bay-Delta river system.
reconnect the supply of sediment to downstreamContaminants include metals (for example,
reaches of rivers and the estuary. Limits onmercury, copper, cadmium, and zinc); selenium;
sediment extraction would also increase theammonia; salinity from runoff; pesticides;
supply to downstream reaches. Re- fertilizers; sewage; uncharacteristically highof sediment and

establishment of natural channel structure,fine sediment loading. Toxic effects may include
including floodplain connections and riverdeath, reduced growth rate, and reduced fertility
meanders, restores movement of individual in conditionsprocessesaffecting organisms.Changes
of sediment within the main channel and fromthat adversely affect aquatic organisms include
adjacent lands.Re-establishment of natural reduced dissolved oxygen levels in response to
channel struc.ture include removal of levees, input of excessive nutrients from agricultural andmay
weirs, and bank protection, urban runoffor sewage discharge.

Watershed management actions in both the upperBeneficial impacts on functional characteristics of
and lower watersheds may address grazing,the ecosystem would be achieved primarily by
wildfires, agriculture, and ut~ban development.
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reducing input, of contaminants. Reducedthat minimize adverse impacts may also be
contaminant input may be achieved through: implemented. Adverse affects of contaminants

may be minimized through:
¯ development of more benign application

techniques and use of less toxic agricultural̄ avoiding discharge of contaminants during
and industrial chemicals; sensitive periods;

¯ improved point and non-point wastewater¯ relocating discharges to less-sensitive areas,
treatment prior to discharge; and

¯ improved watershed management; and ~ discharge of dilution flows.

¯ implementation of Best ManagementSome species or life stages are sensitive to
Practices during construction activities, specific contaminants. Discharging contaminants

when sensitive species are not present or
Improved point and non-point wastewaterrelocating the discharge to areas not supporting
treatment may include upgraded sewagesensitive species would minimize adverse affects.
treatment, construction of stormwater run-offDilution flows reduce the concentration of
storage, and discharge to constructed wetlandscontaminants (such as salts from agricultural
prior to discharge to the Bay-Delta river system,return flow to the San Joaquin River). Dilution
Watershed management could reduce excessiveflow may be achieved by increasing reservoir
input of fine sediment, pesticides, and otherreleases, reducing diversion, or operating barriers
material. Watershed management.actions in bothto direct flow along pathways receiving
the upper and lower watersheds may addresscontaminants. Dilution may not coincide with
grazing, wildfires, agriculture, and urban "other flow needs associated with reactivation and
development. Implementation of Best maintenance of ecological processes and structure,
Management Practices during constructionand may have liniited ecosystem benefits because
activities would prevent short-term discharge ofcontaminants continue to enter the ecosystem.
contaminants and reduce ’the probability of
contaminant spills. Productivily. Productivity is the capacity of the

aquatic ecosystem to produce a product of interest
In addition to reduced inputs, natural biological(for example, a species population or group of
processing of contaminants may be increased byspecies). The capacity of an ecosystem to produce
restoring marshes and wetlands. Reliance ona product of interest depends on basic energy and
natural processing of contaminants, however,- material resources, both those developed within an
must include implementation of monitoring andecosystem and those introduced from external
mitigation components. Monitoring shouldfoeussources. Changes in energy and material
on detecting increased contaminantconeentrationsresources inevitably lead to changes in the
and the potential for aquatic organisms toabundance of species and changes in ecological
accumulate, magnify, transform, and mobilizecommunities. Healthy fish, wildlife, and plant
contaminants to the detriment of aquatic. populations in the Bay-Delta river system are
communities or individual organisms. Thedependent on the maintenance and improvement
mitigation should include potential actions toof processes that affect produetivity.
reduce or eliminate input of contaminants and
remove contaminants accumulated in sediment orThe complexity and magnitude of energy and
vegetation, material transfer through the ecosystem has

limited the description of cause and effect
Although reduced input is the primary avenue forproductivity relationships to relatively simple
beneficial impacts related to contaminants, actionscontrolled studies. Pathways of energy and
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material transfer through the Bay-Delta riverboth food and species abundance. Adverse
ecosystem may eventually be described inimpacts of diversions on productivity may be
qualitative terms. Quantifying rates of foodlessened through reduced diversion volume,
consumption, assimilation, respiration, growth,relocation of diversions to locations outside of the
and production through all trophic pathways in therange for species of interest, reoperation of
ecosystem is not possible. Although results willdiversions to avoid sensitive periods (such as,
be speculative, impacts of project actions onduring periods of high biomass or susceptible life
productivity of the Bay-Delta river systemstages), and installation offish protection facilities
warrants consideration because human activities(such as, fish screens).

productivi.ty, includingsubstantiallyaffect
changes in species abundance. Input of contaminants may increase mortality or

decrease reproduction and growth, reducing food
Through density-dependent relations, an increaseand species abundance. Actions that reduce
or decrease in the basic energy and materialcontaminant input are discussedunder
resources changes the abundance of food, affects"Contaminant Input and Movement."
the abundance of species and changes production-
biomass relationships. Even small changes inRe-establishing basic hydrologic features, in
basic energy and material resources (such as,combination withre-establishingnaturalsediment
input of organic material) may cause substantialand nutrient delivery and restoration of structural
changes in the capacity of the Bay-Del.ta rivercharacteristics, moves the system toward natural
ecosystem to produce organisms, altering aquatic.ecosystem conditions. Variability in the levels of
communities and affecting species abundance,energy and material resources derived from within
The qualitative assessment of project actions onand introduced from external sources will be more
productivity is based on the assumption thatconsistent with variability in a natural system,
project actions, are beneficial if structural andpotentially improving conditions for species native
functional characteristics of the aquaticecosystemto the system. Increased productivity for products
are restored, including reduction of human-of interest, however, is speculative because of the
induced stresses. Actions assumed to havecomplexity and magnitude of energy and material
beneficial impacts on productivity include: transfer through the ecosystem and potential

effects of historical conditions, introduced species,
¯ reduce the loss of nutrients and organisms toand ongoing human perturbations.

diversions,
Structural Characteristics. Structural

¯ reduce input of contaminants;                   characteristics refer to the physical components of
the Bay-Delta river system and their spatial

¯ re-establish basic hydrologic features,relationships to one another. The analysis of
including flow variability and residence time;structural characteristics is restricted to distinct

surface and subsurface features (for example,
¯ re-establish conditions that approximate thefloodplain, flooded islands, dead-end sloughs,

natural sediment and nutrient delivery to theriver channels, riparian communities, tidal marsh).
system; Re-establishment of natural structuraland

characteristics is considered to have a beneficial
¯ restore structural characteristics toimpact. Actions assumedto restore or re-establish

approximate the natural structuralnatural structural characteristics include:
characteristics of the aquatic ecosystem.

¯ restore area, volume, and length of surface
Diversions remove material from the ecosystem, and subsurface features of the aquatic
affecting the capacity of the ecosystem to produce ecosystem;
products of interest through direct reduction of
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!
¯ re-establish channel density and complexity;Physical Habitat Relationships. Physical habitat []

includes the resources and conditions present in an
¯ increase the ratio of natural to protectedarea that allows an organism to survive, grow, and ¯

levees and banks; " reproduce, including spawning areas., rearing |
areas, and migration pathways. In the project

¯ increase the ratio of unconstrained river orarea, habitat loss and degraded value have been¯
channel reaches to reaches constrained bymajor factors in the decline of many species. |
levees; Providing habitat is critical to maintaining and

increasing abundance and distribution of all
¯ increase.the length of river or Delta channelsrepresentative species.

not blocked by dams and other barriers; and
Physical habitat relationships focus primarily on

increasethe ratio of floodplainacreage habitat abundance. Habitat abundance refers to ¯
subject to unconstrained flooding toabundance of specific resources that are used by
floodplain acreage separated from the river byan organism. For example, increased area of
levees and weirs, spawning gravel into:eases the spawning habitat

abundance for chinook salmon. Increased habitat
Beneficial impacts of changes in the structuralabundance is assumed to have beneficial impacts
characteristics described above are primarilyon a species (that is, increased habitat improves
reflected in the preceding discussions undersurvival, growth, and reproductive success). Re-
"Functional Characteristics." and in the "Species-establishment of natural river dynamics and
Specific Analysis" that follows. Structuralrestoration of natural ecosystem structure is
characteristics substantially affect functionalassumed to increase habitat abundance.
characteristics of the aquatic ecosystem, including~ Depending on the species, specific actions to
flow, water temperature, sediment and nutrientincrease habitat abundance include: ¯
input and movement, contaminant input and
movement, and productivity. ¯ breach, setback, or remoye of levees and hard

bank protection (such as, rip-rap) in the Delta ¯
7.1.2.2 Species.Specific Analysis and along rivers;

All aquatic s.pecies in the Bay-Delta system have° increase length of river or Delta channels not
an intrinsic value as components of biological blocked by dams and other barriers;
diversity. Several species in the system also have
significant social and political value, includinḡ improve habitat conditions attributable to ¯
value to commercial and sport fisheries. The flow, water temperature, and salinity |
method for assessing the effects of CALFED variability that more closely approximates
actions on representative species is described in natural conditions or specific needs of a ¯
this section and includes integration of species; |
species-specific relationships with the
ecosystem-level analysis described above. ¯ establish riparian, wetland, and aquatic plant

communities;
Assessment relationships are grouped into eight
categories: habitat, water ,quality, entrainment,̄ add gravel to selected stream reaches; and
water surface level, movement, species

1interactions, artificial production, and. harvest.° increase reservoir storage, including new and
Species and life-stage needs, along with enlarged reservoirs, to provide additional
geographicaland seasonal occurrence, determine habitat for reservoir species.
application of the species-specific relationships
identified below.
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An increase in the area, volume, and length ofhabitats may not be consistent with a species
habitat that results from breach, setback, orneeds (for example, depth, velocity, salinity,
removal of levees in the Delta and along ri~erssubstrate, cover). In addition, although habitat
and an increase in the length of river or Deltamay be created for a species of interest, the
channels not blocked by dams and other barriersabundance of competing or predatory species may
is assumed to provide additional habitat for thealso increase, with subsequent detrimental effects
representative species. The extent of benefits toon a species population (for example, interactions
individual species will depend on the location andbetween silversides and delta smelt or effects of
type of restoration relative to the spawning andAsian clams on primary productivity).

habitat needs of eachrearing species.
Increased habitat abundance depends on

Improved habitat conditions attributable to flow,developing knowledge of species needs and
water and salinity variability that understanding of the project actions. Beneficialtemperature,
approximates natural conditions is also assumed toimpacts of increased habitat abundance can be
benefit most of the representative species. Foras+ured only through implementation programs
some species, however, natural flow, waterthat include adaptivemanagement.
tempera~re, and salinity conditions may be
detrimental to existing populations. ReservoirsWaterOualilyRelationships. Death, reduced growth,
have blocked access to most of the historicalor reduced reproductive success occur when water
habitat used by chinook salmon and steelhead andquality stresses the metabolic tolerances of an
existing, populations are restricted to habitatorganism. Water quality relationships address the
downstream of the major reservoirs. Undereffects of water temperature, contaminants, and
natural conditions, the existing habitat may bedissolved oxygen at a programmatic level. The
marginal to sustain viable chinook salmon andindicators .of beneficial impacts identified for
steelhead populations; therefore, the target rangewater temperature, sediment supply and
for flows should reflect the needs of individualmovement, and contaminant input and movement
species, in the ecosystem-level analysis are applied to the

species-specific analysis for water quality.
Gravel is added to stream channels to create andBeneficial impacts atthe ecosystem level on water
enhance spawning habitat for chinook salmon andtemperature, sediment and nutrient input and
steelhead. Increased spawning habitat is assumedmovement, and contaminant input and movement
to benefit chinook salmon and steelhead in theare assumed to provide beneficial impacts on the
affected river. The magnitude of the benefit andrepresentative species.
the relative need for additional or enhanced habitat
cannot be determined ¯ with the availableEntrainrnontRolationshios. Water diversions cause
information, but the level of impact may be basedfish mortality through entrainment, impingement
on the proportional change in habitat relative toon fish screens or other diversion structures,
existing habitatabundance, abrasion, stress-as a result of handling, and

increased predation. Entrainment and associated
The actions above are assumed to increase habitatmortality is a concern for all fish species included
abundance and benefit species ~of interest,in the impact assessment. Life stages most
Incomplete knowledge of species needs andvulnerable to entrainment vary by species. For
unpredictdble responses to actions;however, mayexample, chinook salmon are most affected during
adversely impact some species, fry and juvenile rearing and downstreamHabitatin close
proximity to diversions may be of minimal valuemigration. Some species are most vulnerable
because individuals or food organisms may be lost̄ during the egg and larval stage. Other species,

such as delta smelt, are vulnerable as larvae,toentrainment.Habitatisolatedfrom existing
populations may not be colonized by the speciesjuveniles, and adults because of their small size at
of interest. Environmental conditions in affected.maturity and residence near diversions.
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The environmental variables considered inShift in estuarine salinity may alterthe geographic
assessing entrainment mortality are diversiondistribution of aquatic.organisms. The occurrence
location and timing, fish screen efficiency, andof 2 ppt salinity upstream of Chipps Island shifts
predation. Actions that reduce entrainment-the primary distribution of larval and juvenile
related losses include: delta’ smelt and striped bass into the Delta.

Redistributing species to Suisun Bay, through
¯ build new or improve existing fish screens toprovision of conditions meeting species needs

reduce entrainment and impingement losses,(such as salinity), reduces exposure to Delta
diversions and potentially reduces diversion-

¯ relocate diversions to areas outside of therelated mortality.
distribution of a species,

Water Surface-Level Relationships. Short-term
¯ relocate sp.ecies distributio.n to Suisun Baychanges in water surface levels may result in

and subsequently reduce exposure .to Deltamortality by exposing nests, stranding individuals,
diversions, reducing or eliminating cover, and other means.

. The effects of changes in water surface levels are
¯ re-op~rate diversions to avoid periods when assessed for rivers and reservoirs.

species are present, and
Water surface-level fluctuation in rivers is

¯ redesign diversions and associated facilitiestoassessed for chinook salmon, steelhead, and
reduce predator habitat or remove predators splittail. Water surface-level fluctuation in
from habitat associated with diversionreservoirs is assessed for largemouth bass.
facilities. Chinook salmon and steelhead lay eggs in gravel

nests, splittail lay eggs on flooded vegetation, and
Most life stages of the representative species arelargemouth bass lay eggs in nests in relatively
vulnerable to entrainment mortality; however,shallow water near the rese~oir shore. Increased
adults of the large-bodied species, such as stripedfrequency and magnitude of short-term water
bass, chinook salmon, g.reen and white sturgeon,surface-level fluctuation increases mortality
and American shad are minimally affected bycaused by exposure of nests, desiccation of eggs,
diversion operations and facilities, and mortality associated with movement of larvae

and juveniles into less’optimal habitat where food
Project actions to construct and improve fishmay be less available and vulnerability to
screens would reduce the loss of life stages largepredation may increase.
enough to be efficiently screened; however, fish
screens would provide minimal protection forProject actions that minimize flow reduction in
planktonic eggs and larvae. American shad andrivers over short time intervals are assumed to
striped bass spawn planktonic eggs that are smallimprove habitat conditions affected by water
and pass through the fish screens. American shad,surface-level fluctuation and have beneficial
striped bass, delta smelt, and longfin smelt haveimpacts on affected species. Additionally, actions
planktonic larvae that would either pass throughto reduce stranding by restructuring habitat are
the screens or, because larvae are weak swimmers,also considered to have beneficial impacts.
would be impinged on the screen surface. Actions to reduce stranding may include filling

gravel mining pits; establishing permanent
Diversion facilities provide habitat and increasedconnections between oxbows and sloughs and the
feeding opportunity for predatory fish. Projectmain river channel; and contouring the flood
actions that implement programs to removebypasses to efficiently drain isolated ponds, rice
predators and change facility design to reducefields, and sloughs to the main channels.
prey ~vulnerability reduce predation on the
representative species.
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For reservoirs, monthly drawdown is calculated resources and conditions that allow a species
by comparing the surface elevation at the end of to survive and reproduce.
an applicable period (for example, day, month)
with theelevation in the preceding periodforeach Information on the need and timing for flow
reservoir. Reduced rates of drawdown are events is generally unavailable. Flow that
assumed to reduce mortality attributable to short- emulates natural conditions is assumed to improve
term water surface-level fluctuation and have survival during downstream movement ofjuvenile
beneficial impacts on reservoir species, chinook salmon and steelhead; striped bass eggs

and larvae; sturgeon larvae and juveniles; and
Movement Relationshipsl Movement of organisms American shad eggs, larvae, and juveniles.
includes passive transport, migration, and Project actions that provide flow events consistent
attraction.    Maintaining active or passive with natural flow patterns and consistent with
movement patterns a concern for all species are to move juvenileis needs assumed fish
representative species. Effects ofprojectactions into suitable rearing areas, provide cues that
on a species is dependent on life stage reduce outmigrationdelay, and increase survival.
characteristics. For example, the movement
patterns of American shad and striped bass will be In the Delta, natural net channel conditions (such
affected primarily during the planktonic egg and as flow toward Suisun Bay) are assumed to
larval life stages. Chinook salmon, steelhead, and facilitate movement of organisms to downstream
sturgeon are affected during up and downstream habitat more conducive to increased growth and
migration of adults and juveniles, survival. For chinook salmon of both Sacramento

River and San Joaquin River origin, mortality
Environmental conditionsthatsupportpassiveand during migration through the Delta may vary
active movement of eggs, larvae, juveniles, and depending on pathway and existing environmental
adults to habitat that facilitates growth, conditions. Under existing conditions, the
reproduction, and survival are assumed to have mortality of juvenile chinook salmon that move
beneficial .impacts for the selected species. The into the Delta Cross Channel and Georgiana
environmental variables considered in assessing Slough from the Sacramento River is greater than
movement conditions are flow, diversion, barriers, the mortality of juvenile chinook salmon that
physical habitat, water quality, and species continue downtheSacramentoRivertowardRio
interactions. Project actions that enhance Vista. Steelhead are assumed to be affected
environmental conditions supporting transport, similarly.
migration, and att~,action include:

For San Joaquin River chinook salmon, juveniles
¯ re-establish flow variabilitytha~approximates that move with flow into Old River at Mossdale

the natural seasonal flow variability or meets may suffer greater mortality than juvenile chinook
species needs within the constraints of the salmon that continue down the San Joaquin River
existing ecological landscape; toward Stockton. Additionally, closure of Old

River may increase entrainment of delta smelt,
¯ re-establish flow conditions in Delta channels, striped bass, and other species in the central and

including net and tidal ,flow effects, that south Delta. Construction of an operable barrier
emulate natural channel flow conditions or. on Old River at Mossdale could provide the
meet species needs within the constraints of opportunity to reduce potential mortality
the existing,ecological landscape; and associated with the division into Old River atflow

Mossdale.
¯ remove and modify barriers, install and

fish or restoreand The actions discussed above assumedimprove passage facilities, are to
modify channel structure to facilitate access to enhance environmental conditions supporting

transport, migration, and attraction, thereby
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benefitting species of interest. IncompleteHarvest. Illegal and legal harvest ofanadromous
knowledge of species needs and unpredictablefish, such as chinook salmon, steeihead, and
responses to actions, however, may adverselystriped bass, has been identified as a factor
impact some species. Implementation of actionsaffecting natural production. CALFED actions
that support movemen~ will depend on developingthat address illegal and legal harvest are assumed
knowledge of species needs and understandingto have beneficial impacts. Actions may include
effects of the actions. Beneficial impacts ofadditional law enforcement, cooperative programs
actions to improve transport, migration andto increase public awareness, providing a means
attractions can be assured only throughfor reporting illegal harvest violations, and
implementation programs that include adaptiverecommendations to the regulatory agencies for
management, improved harvest practices relative to maintenance

of naturalfishpopulations.
Species Interactions. Predation occurs naturally in
the system; however, fish and other aquatic7.1.2.3 Significance Criteria~
organisms that are stressed by toxicants, elevated
water temperatures, turbulence created by barriersImpacts are significant when project actions cause
or screening facilities, and other factors may beor contribute to substantial short- or long-term
more susceptible to predation and experiencereductions in aquatic ecosystem characteristics
artificially high mortality rates.~ In-channel graveland degrade conditions that potentially reduce
mining in the past in certain areas has also alteredabundance and distribution of species populations.
channel morphological characteristics and created
predator habitat. The general nature of the planning and the broad

range of settings and impacts contained in the
CALFED actions thatreduce predator population~ Phase II CALFED Bay-Delta Program dictate the
or reduce habitat for predators are assumed touse of qualitative thresholds of significance forthe
increase survival of juvenile fish and otherProgrammatic EIS/EIR. Thresholds are phrased
organisms, susceptible to ’high. predation rates.:in qualitative terms indicating potential changes
CALFED actions that reduce or eliminate the ’from either existing conditions or conditions hnder
influx of non-native aquatic species in ship ballas.tthe No Action Alternative. An effect is found to
water, and reduce the potential for influx ofbe significant if it substantially degrades aquatic
non-native aquatic plant and animal species atecosystem processes; substantia.lly reduces
border crossings,, are assumed to avoidstructural eharacteristicsoftheaquatic ecosystem;
competition, predation, and introduction of diseasesubstantially degrades conditions affecting or
potentially associated with establishment ofpotentially affecting the abundance or range of a
non-native slSecies populations, rare, threatened, and endangered species or a

species having economic or social value; 6r has
Artificial Profluction. Artificial production of salmon considerable effects when viewed with past,
and steelhead can increase predation andcurrent, and reasonably foreseeable future
competition with naturally produced populations,projects.
lower the genetic integrity of natural populations,
and increase harvest rates on natural populations. 7.1.2.4 Comparison of No Action Alternative

to Existing Conditions
CALFED actions that address stocking practices
are assumed to have beneficial impacts. ActionsThe differences between the No Actioh
may include marking hatchery-produced fish,Alternative and Existing Conditions result
consideration of stocking location and timingprimarilyfromchangesinwaterprojectoperations
relative to natural fish population sensitivity, andin response to new or modified facilities and
development of hatchery practices consistent withincreased demands.
management needs of natural fish populations.
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Delta Region. Although operations and surfaceexisting conditions. A project that may affect
water and groundwater storage would changestructural characteristics of the Delta ecosystem
under theNo Action Alternative, Delta inflow andand species habitat is the Stone Lakes National
outflow would be similar to flows under existingWildlife Refuge. Change in structural
conditions. Operations rules and demands, similarcharacteristics is considered to have a beneficial
under both the No Action Alternative and existingeffect when the change moves toward a natural
flow conditions, would limit the ability to changecondition. Restoration. of tidal marsh and
flow patterns and theassociatedsalinity connecting sloughs in the Stone Lakes National
distribution in the Delta. Wildlife Refuge would have small beneficial

effects relative to the existing Delta aquatic
Water temperature co.nditions in the Delta undersystem. The structural changes could result in a
the No Action Alternative would be similar to slight increase in spawning and rearing habitat for
temperature conditions under existing conditions., species,including salmon,Delta chinook
Sediment supply and movement may be affectedSacramento blackfish, Sacramento splittail,
by actions upstream of the Delta, such as thelargemouth bass, and striped bass.
Sacramento River Flood ControlProject(SRFCP).
The projects would not substantially change theBay Region. Under the No Action Alternative,
structure of the existing ecosystem, and change ineffects on fisheries and aquatic ecosystems in the
sediment supply and movement would most likelyBayRegion are primarily dependent on movement
be minimal, of contaminants, sediment, nutrients, and

production from the Delta Region. Change in
Contaminant input and movement could possiblysimulated Delta outflow would be small and have
be reduced by restoration associated with thelittle effect on the Bay Region ecosystem,
Stone Lakes National Wildlife Refuge.including Suisun Marsh.
Contaminant input under the year 2020 level of
rde,~elopment, however, may increase and couldSacramento River Region. Differences between
negate any reduction attributable to restoration, the No Action Alternative and existing conditions

would primarily be reflected by flow changes.
Increased input of urban and industrialAlthough operations and Surface and groundwater
contaminants would increase stress on biologicalstorage would change under the No Action
processes (for example, reduced organism growthAlternative, Sacramento River and tributary flows
and fecundity, increased organism susceptibilitytowould be similar to flows under existing
disease) and would have an adverse effect onconditions. Operations rulesanddemands, similar
species population distribution and abundance, under both the No Action Alternative and existing

conditions, would limit the ability to change flow
Relative to existing conditions, projects under thepatterns. Yuba River flows may be altered in
No Action Alternative that could increaseresponse to .revised regulations to improve
biological productivity and nutrient input andspawning and rearing conditions, providing a
movement in the aquatic ecosystem includebeneficial impact primarily on chinook salmon
changes in wildlife refuge operations, restorationand steelhead.
associated with the Stone Lakes National Wildlife
Refuge and SRFCP. Restoration of riparian,Water temperature conditions in most rivers in the
shaded riverine aquatic, and tidal marsh areasSacramento River Region under the No Action
could slightly increase productivity throughAlternative .would be similar to temperature
increased input of organic carbon and provide aconditions under existing conditions. The
small benefit to Delta species, additional flexibility forwater temperature control

from operation of the Shasta Reservoir
Structural characteristics of the Delta would alsoTemperature Control Structure would benefit all
be similar for both the No Action Alternative andruns of chinook salmon and steelhead trout.
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Steelhead and chinook salmon are currentlyagricultural or urban development may have
restricted to habitat below Nimbus Dam andimpacts on aquatic ecosystems in the service
migration, and rearing conditions may beareas. Implementation of the CVPIA may also
adversely effected by increased water: temperatureaffect water deliveries to service areas outside the
associated with reduced summer flow relative toCentral Valley. Specific impacts cannot be
existing conditions, determined.

The SRFCP may affect structural characteristicsThe Metropolitan Water District (MWD) Eastside
of the Sacramento and American rivers. ChangeReservoir Project would create additional habitat
in levee maintenance practices to allowfor reservoir species. The Coastal Aqueduct and
development of natural riparian and shadedthe MWD Inland Feeder Project transport Delta
riverine aquatic communities would have smallwater to streams, reservoirs, and estuaries outside
beneficial effects relative to the existing leveeof the Central Valley. Introduction and
system. The structural changes could result in aestablishment of non-native species to areas
slight increase in rearing habitat for river species,currently isolated from the Central Valley may
including chinook salmon, steelhead trout, andresult in adverse impacts on native species,
Sacramento splittail, including .increased competition for resources,

predation, and disease.
San doaquin River Region. As for the Sacramento
River, differences between the No Action7.1.2.5 Comparison of Program Alternatives
Alternative and existing conditions reflected by to No Action Alternative
simulated flow changes are minimal. San Joaquin
River and tributary flows would be similar toThe impacts to fisheries and aquatic systems
flows under existing conditions. .In theresulting from the storage and conveyance
Mokelumne and Tuolumne rivers, short-termprogram element will vary by alternatives, as
flows may be altered to improve spawning anddiscussed below. Impacts to fisheries and aquatic
rearing conditions, providing a beneficial impactsystems resulting from other program elements,
primarily forchinooksalmon, such as ecosystem restoration, do not vary

substantially from one alternatives to another at
Water quality conditions in most rivers in the Santhe programmatic level. Therefore, the discussions
Joaquin River Region under the No Actionof environmental consequences associated with
Alternative would be similar to water qualityother program elements are not grouped by
conditions under existingconditions. The alternatives. In those eases where no
retirement of 35,000 to45,000 acres of environmental impacts have been associated with
agricultural land couldaffect input of a program element within a region, the program
contaminants to the San Joaquin River Region.element is not discussed.
Reduced input of contaminants to the San Joaquin
River would have a beneficial impact on survival D̄elta Region
and spawning success of aquatic species,
including chinook salmon and splittail. Change in Storage and ~nveyance
contaminant effects, however, would likely be
minima]. Alternative 1. Diversions and reservoir operations,

including storage and discharge, change relative to
SWP and CVP Service Areas Outside the Central the No Action Alternative and Existing
Valley. The 2020 level of development under the Conditions. Diversion and reservoir operations
No Action Alternative, including increasedare also different under all three Alternative 1
exports from the SWP and CVP Delta facilities,configurations because of changes in the export
may assist growth in SWP and CVP Service Areasfacilities (Configurations 1B and 1C) and
Outside the Central Valley.    Additional
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increased storage north and south of the Deltacould cause additional deviation from the natural
(Configuration I C). flow pattern and would have an adverse impact on

flow patterns in the eastern and central Delta.
Change in Delta inflow and outflow relative to the
No Action Alternative would most likely be Configuration 2E could have effects on flow
minimal. South Delta cfiannel modificationspattems and water residence time. The impacts
would allow use of the full physical SWP pumpare contingent on operation of new facilities and

¯capacity. The volume of acquired water would bethe Delta Cross Canal.
small relative to total Delta inflow and outflow.

All of the new connections netcouldreduce flow
Under Configuration l C, beneficial impactscouldand increase water residence time in the
be realized by providing flow for environmentalSacramento River channel. Adverse impacts may
needs.-of additional flow for occur low-flow because theCapture agricultural during periods new
and municipal needs however, may result inthrough-Delta connections may cause Sacramento
adverse impacts through changes in flow that areRiver flow conditions in the Delta to substantially
inconsistent with natural flow pattems. Indeviate from natural conditions.
addition to operations changes, barriers would be
constructed in the south Delta under theThe structural characteristics Configurations 2D
conveyance component of Configurations 1Bandand 2E would substantially add to restoration
1C and would have an adverse impact onunder the elements common to all alternatives.
structural characteristics in the south Delta. Under Configurations 2A and 2B, barriers in the

south Delta are included in the conveyance
Configurations 1B and 1C would maintain acomponent and would have adverse impacts on
positive flow down the San Joaquin River betweenstructural characteristics in the south Delta..
Mossdale and Stockton .during April and May.
The survival of outmigrating chinook salmonRestoration actions would increase aquatic habitat
juveniles may be increased when there is positivein the Delta under Alternative 2. Potential effects
flow down the San Joaquin River past the head ofon habitat abundance for Delta species are similar
Old River. An operational barrier on Old River to those described for Alternative 1. Under
may have beneficial impacts on conditionsConfigurations 2A, 2B, and 2D, existing
affecting juvenile and adult chinook salmon in thegood-quality shallow-water, riparian, and shaded
San Joaquin River, but adverse effects on otherriverine aquatic habitat in Snodgrass Slough and
Delta species in the central and south Delta. adjacent areas would be eliminated or modified by

the through-Delta conveyance. Setback levees
Configurations 1B and 1C may increase waterand erosion ofthe channel islands may also reduce
surface levels and reduce variability in theexisting habitat along the Mokelumne River
affected south Delta channels. The effects of thischannels. The replacement value of newly created
change in stage variability on fish and aquatichabitat under Configuration 2D may replace
ecosystems are expected to be minor. Effects onhabitat lost from the Snodgrass Slough area. The
other vegetation and wetland resources, however,loss or change in habitat under Configurations 2A,
may be greater. 2B, and 2D could have adverse impacts on

spawning and rearing habitat for many Delta
The. addition offish screens under Configurationsspecies. Configuration 2E would not include the
1B and 1C would decrease entrainment losses ofmodifications theto SnodgrassSlougharea.
all Delth species. An unknown level of predationConfiguration 2E would have beneficial impacts
would continue to occur in the Delta channels, on habitat abundance for Delta species.

Alternative 2. Flow from the new channelUnder all configurations, mainstem Sacramento
constructed under Configurations 2A, 2B, and 2D River flow would be reduced in areas downstream
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of Hood and the Delta Cross Channel. ReducedAlternative 3. Flows in the mainstem Sacramento
flow would affect habitat quality, but the effect ofRiver downstream of the intake at Hood would be
habitat changes cannot be determined with thereduced in this Alternative. Reduced flow could
available information, have an adverse impact on transport of striped

bass eggs and’ larvae and could increase mortality
Delta flow patterns and entrainment would berelative to the No Action Alternative.
altered under Alternative 2. Under the No Action
Alternative, fish from the Sacramento River areAn isolated facility and south Delta channel
drawn into the central and south Delta, wheremodifications would all0w the use of full physical
survival is lower because of entrainment and otherSWP pump capacity. In addition, an isolated
factors. Configuration 2E could increasefacility may allow relaxation of the export:inflow
entrainment of Sacramento River migrants to thecriteria. Relative to the No Action Alternative,
central and south Delta diversions relative to thenew storage, especially offstream storage south of
No Action Alternative. Entrainment may bethe Delta, full use of the SWP pump capacity, and
reduced by closing the diversion during periods ofrelaxation of export:inflow criteria would increase

¯peak fish abundance, the potential for water transfers. Depending on
the source of water transfers, Delta exports may

Entrainment of egg and larval life stages cannot beincrease, Delta outflow may be reduced, and
screened, therefore losses relative to timing of Delta inflow may be altered. Transfer ofeffectively

the No Action Alternative may be increased understored water in reservoirs has the potential for
Configurations 2A, 2B, and 2D. Egg and larvalsignificant advet’se - impacts, potentially
striped bass, American shad, and sp!ittailcontributing to adverse impacts that result from
transported down the Sacramento River would beexisting reservoir operations.
affected to the greatest degree. Entrainment may
be reduced by closing the Hood diversion duringDiversion in an isolated facility would provide the
periods of egg and larval occurrence. Theopportunity to increase natural flow patterns in the
Sacramento River diversion could have aDelta. Configurations 3E and 31 have larger
significant adverse impact on striped bass. Theisolated facilities and provide greater opportunity
other species would be less effected, for flow change than do other configurations.

Alternative 3 would have a beneficial impact
During drier years, splittail spawning occursthrough increased natural flow patterns and water
primarily in the Sacramento River and the adverseresidence time.
impact on the year-class could be substantial.
Entrainment loss of larval and juvenile splittailConstruction of a new connection to the
would most likely have minimal effects on theSacramento River under Configurati6n 3H could
population during wet yeai’s, have affects on flow patterns and water residence

time similar to that under Configuration 2E. The
The screened through-Delta facility inimpacts are contingent on operation of new
Configurations 2A, 2B, and 2D would attract facilities and~ the Delta Cross Channel in
additional upstream migrating adult anadromousconjunction with the isolated facility. All of the
fish, including chinook salmon, steelhead trout,new connections could reduce net flow and
striped bass, American shad, and sturgeon. Adultincrease water, residence time in the Sacramento
chinook salmon returning to the Sacramento RiverRiver channel. Adverse impacts may occur during
basin may stray into the Mokelumne River,low-flow periods because the new through-Delta
potentially affecting genetic integrity ofconnections may cause Sacramento. River flow
Mokelumne River populations. Adult fishconditions in the Delta to substantially deviate
mortality may increase because of delay andfrom natural conditions.
blockage of migration.
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Configuration 3I could result in flow patternsaquatic habitat restoration is increased in this
approximating natural conditions in Old andalternative.
Middle rivers and the connecting sloughs. Any
change in ecosystem processes associated withFish species that spawn and rear in the central and
flow conditions under Configuration 3I would south Delta, including delta smelt, striped bass,
most [ikety be dependent on coordinated operationand Sacramento splittail, would benefit under all
with a 15,000-cfs isolated facility, configurations of Alternative 3. The 15,000-cfs

isolated facility (Configurations 3E and 3I) would
Configurations 3E and 31 provide greaterprovide greater, opportunities to~ reduce
opportunity to avoid entrainment of entrainment impacts compared to the 5,000-cfsproduction
because of the larger isolated facility size.facility.
Reoperation of diversions to avoid seasonal peaks
in production also have beneficial impacts on Configuration 3H could increase entrainment ofmay
productivity and movement.. Sacramento River migrants to the central and

south Delta diversions relative to the No Action
Increased water residence attributable to reducedAlternative. Entrainment may be reduced by
flow volume in the Sacramento River channelclosing the diversion during periods of peak fish
could increase productivity. In the central and ābundance and diversion through the screened
south Delta, greater residence time in combinationdiversion on the isolated facility component.
with more San Joaquin River flow remaining inEntrainment of egg and larval life stages cannot be
the Delta could substantially increase productivity,effectively screened and losses, relative to the No
The San Joaquin River historically carried higherAction Alternative may be increased under
nutrient concentrationsthantheSacramentoRiver.Alternative 3. Egg and larval striped bass,
Reduced diversion of the nutrient input wouldAmerican shad, and splittail transported down the
increase the availability to .Delta organisms.Sacramento River would be affected to the
Setback levees and flooding of Delta islandsgreatest degree. Entrainment may be reduced by
would also. increase residence time and area andstopping diversion into the isolated facilities
may increase productivity, during periods of egg and larval occurrence.

Actions affecting structural characteristics underThe Sacramento River diversion could have a
Alternative 3 are primarily part of the Ecosystemsignificant adverse impact on striped bass. The
Restoration Program. Restoration of severalother species would be less affected because the
thousand acres of aquatic areas in the Delta wouldproportion of the population affected is lower.
occur under Configuration 3H and wouldAlthough some shad enter the Delta as eggs or
substantially add to restoration under the elementslarvae, American shad rear in areas upstream of
common toallalternatives. Under Configurationsthe Delta and enter the Delta at a size large
3A and 3B, barriers in the south Delta areenough to be effectively screened. During drier
included intheconveyancecomponentandwouldyears, the adverse impact on splittail in the
have an adverse impact, year’class could be substantial. Entrainment loss

of larval and juvenile splittail to diversion into the
Potential effects habitat abundance for Deltaisolated would have minimalon facility mostlikely
species are similar to those described under "effects on the population during wet years.
Alternative 1. Levee breaches would increase the
abundance of deep- and shallow-water habitat.In Configuration 3I, the three unscreened intakes
Spawning and rearing habitat would be increasedin the south Delta could increase entrainment loss
for anadromous and resident species throughoutof fish from the lower San. Joaquin River and the
the Delta, including delta smelt, striped bass,central Delta compared with the No Action
chinook salmon, Sacramento splittail, whiteAlternative. The diversion points would.not be
catfish, and largemouth bass. The opportunity forscreened and the isolated channels would most
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likely increase predation-related mortality. Thehave an adverse impact on transport of striped ¯
15,000-cfs isolated facility included inbass eggsand larvaeand could increase mortality
Configuration 3I provides additional opportunityrelative to the No Action Alternative. ¯
to avoid entrainment-related impacts bn species in ¯
the central and south Delta. Ecosystem Restoration. Actions in the Ecosystem

Restoration Program would increase survival of ¯
The installation of an operable barrier at the headadult fish and reduce impacts on self-sustaining ¯
of Old River under Alternative 3 would maintainnatural populations. Species likely to benefit from
a positive flow down the San Joaquin River.such actions include striped bass, sturgeqn, ¯
Entrainment of outmigrating fail-run chinookchinook salmon, and steelhead. |
salmon juveniles from the San Joaquin basin may
be reduced at the export facilities with the barrierThe actions 0fthe Ecosystem Restoration Program
in place, may decrease the adverse impacts associated with

the establishment of non-nativespecies
In addition, the installation of the Old Riverpopulations in the Delta.
barrier would increase net southerly flow toward ¯
the export facilities. This may increaseRestoration ofaquaticandadjacentcommunities,
entrainment of species rearing in the central andincluding riparian, shaded riverine aquatic,
south Delta, such as delta smelt, striped bass, andshallow water, channel islands, and tidal marsh, 1
splittail. An operational barrier on Old Riverwould increase productivity through increased 1

provides the opportunity to have beneficialinput of organic carbon. Beneficial impacts on
impacts on conditions affecting juvenile and adultproductivity and nutrient movement upstream of i
chinook -salmon in the San Joaquin River andthe Delta would also provide beneficial impacts in
other Delta species in the central and south Delta.the Delta ecosystem.

Alternative 3 Would provide beneficial impacts onThe conversion of some Delta islands from i
movement Of Delta species. Fish species thatagricultural use to inundated wetlands and
spawn and rear in the central and south Delta,~open-waterhabitat under the elements common to
including delta smelt, striped bass,and all alternatives would markedly increase the
Sacramento splittail, would benefit.The abundance of aquatic habitat for Delta species. If
15,000-cfs isolated facility associatedwith restored areas are located in close proximity to ¯
Configurations 3E and 3I would provide greaterexport facilities, are isolated from existing aquatic ¯
opportunities to improve conditions affectinghabitat, or provide.depth or salinity unsuitable for
movement compared to the 5,000-cfs facility, important Delta species, .the habitat value may be ¯

minimal. Under the existing Delta configuration,
Under Configuration 3I, the three unscreenedhabitat restored in the south Delta would have the
intakes in the south Delta would reduce southerlyleast value to Delta species. Restored habitat in II
flow in Old and Middle rivers; however, the the central Delta would also be of minimal value, |
unscreened intakes would be located closer to theprimarily because of the effects of diversion and
center of distribution of many Delta species,export, but also because setback of levees and ¯
including larval and early juvenile striped bassandflooding of Delta islands would create primarily |delta smelt. The 15,000-cfs isolated facilitydeepwater habitat. More extensive restoration.
included in Configuration 3I provides additionalactions that reduce water depth and increase ¯
opportunity to avoid impacts on movement ofchannel complexity could increase the habitat |species in the central and south Delta. value.

Restored habitats in the north Delta are farthest IFlOws in the mainstemSacramentoRiver-
downstream of the intake at Hood would be~from the export facilities, potentially include more
reduced in this alternative. Reduced flow couldshallow habitat with greater channel complexity,

!
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and are in close proximity to existing more naturalreduce movement of contaminants into the Delta
habitat. In addition, production from north Deltasystem.
habitat is more likely to contribute to production
in habitats downstream in Suisun Marsh and Bay.For this programmatic document, information is
Because the location of restoration and theinsufficient to develop impact conclusions for
characteristics of the flooded habitat are notindividual species. Reduced input of
known, it is difficult to assess thebenefits tocontaminants most likelywould benefitallDelta
individual Delta species. New spawning andspecies.
rearing habitat may be provided for resident

in the such delta smelt, Water The Water Use Efficiencyspecies Delta, as Efficiency.
Sacramento splittail, Sacramento blackfish,Program is expected to result in significant
Sacramento squawfish, tule perch, largemouthbenefits to fisheries and aquatic resources. These
bass, and white eatfish. Anadromous species such include reduced entrainment andmay
as striped bass, chinook salmon, steelhead,impingement impac.ts associated with reduced
American shad, and white sturgeon, may alsodiversions, modifications in flow timing and
benefit from the availability of additional juvenilereservoir releases, improved instream water
rearing and adult habitat. However, newly createdquality, and water trahsfers directly for ecosystem
habitat may also increase the abundance andpurposes. Potential adverse impacts may occur if
distribution of carp, inland silversides, or otherefficiency improvements result in less water
non-native species that compete with or prey onavailable to indirect downstream uses, such as
native species and species with higher economicDelta outflow and wetlands and riparian habitats
and social value (such as chinook salmon, deltain drains.
smelt, striped bass).

Water use efficiency improvements that can result
Restoration of aquatic areas, possibly severalin reduced diversions can allow water to remain in
thousand acres, may result from the breaching ofsource streams for ecosystem benefits. This can
levees and.fiooding of existing agricultural landsprovide improved flow conditions for a reach of
and from setback of levees along existing Deltastream previously bypassed because of diversions.
.channels.

Levee System Integrily. There would be impacts to
Water Quality and Wate~hed Management. In fisheries and aquatic e~:osystems related to the
general, water temperature conditions under all ofLevee System Integrity Program in the Delta
the alternatives would most likely be similar toRegion that apply across all alternatives.
conditions under the No Action Alternative. The
actions affecting water temperature would notChanges in levee maintenance practices to allow
likely affect the entire Delta, but may affectdevelopment of natural riparian and marsh
specific sections of some channels. Watercommunities would have beneficial impacts on
temperature in the Delta is primarily determinedstructural characteristics of the Delta.
by weather conditions.

Water Transfers. Water Transfers would affect
Actions that address contaminant input andfisheries and aquatic resources primarily through
movement u.pstream of the Delta would also havechanges to riverine flow and w~iter temperatures.
beneficial impacts on the Delta ecosystem. InSeveral factors including the source of water for a
addition to actions identified for the Delta,transfer, the timing, magnitude, and pathway of
improved source control and treatment of mineeach transfer have a tremendous effect on the
drainage; reduced scour of metal-laden sediments;potential for significant impacts. To the extent that

management transfers are made directly for ecosystemand watershed coordination,
including improved land use practices, Wouldpurposes, fisheries and aquatic ecosystems will be

beneficially impacted. Significant adverse impacts
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may result from transfers between agricultural andhabitat for Bay species. The habitat value of
urban uses if proper planning and management ofnewly inundated areas for Bay species would vary
specific transfers is not undertaken, greatly depending on the location and

morphological charackeristics of the restored
Coordinated Watershed Management Program. Most areas. New spawning and rearing habitat may be
of the impacts to the Delta Region from upperprovided for resident species in the Bay and
watershed activities would be the result ofSuisun Marsh, such as longfin smelt and striped
activities in the Sacramento Riverand San Joaquinbass. Anadromous species, such as chinook
River regions, described below. Species andsalmon, steelhead, and white sturgeon, may also
habitats in the Delta could be potentially impactedbenefit from increased abundance of juvenile
by water quality and quantity changes as a resultrearing and adult habitat.
of upper watershed management activities. Many
potential watershed management activities areEcosystem restoration actions may decrease the
expected to improve water quality and flows in theadverse impacts associated with establishment of
upper watershed areas and would also improvenon-native species populations in the Bay,
water ~luality and flows in the Delta. Theseincluding impacts of increased competition for
impiovements would benefit resident andlimited resources, predation, and disease.
migratory fish species of the Delta. Improved
flows may also benefit native vegetation in theArtificial production targets in the Ecosystem
Delta such as riparian and freshwater marshRestoration Program include managing artificial
habitat that ~would further benefit the aquaticfish propagation programs consistent with
resources by providing additional cover and foodrehabilitation of naturally producing populations,
production, conserving ecological and genetic values,

achieving, recovery of special-status species, and
Bay Region maintaining healthy populations Of other ~;peeies.

In general, these actions would result in beneficial
Storage and Conveyance. Most of the actions affect impacts to longfin smelt and striped bass in the
the Bay Region through changes in the quantityBay Region.
and quality of Delta outflow. The effects of
storage and conveyance actions are similar toActions in the Ecosystem Restoration Program
those discussed for the Deltar, designed to reduce illegal harvest and improve

sport and commercial harvest management for
Ecosystem Restoration. Restoration ofaquaticandanadromous fish would result in increased
adjacent communities, including riparian, shallowsurvival of adult fish and reduced impacts on
water, and tidal marsh, would increaseself-sustaining natural populations. Such actions
productivity through increased input of organic ’include improving harvest regulations, providing
carbon. Increased production results fromadditional law enforcement, developing
increased area available to support plants,cooperative programs to increase public
including algae and vascular plants, and increasedawareness, and providing a means for reporting
density of plants in restored habitats. Increasediilegal-harvestviolations. Species likelyto benefit
input mayresultfrom re-establishing connectionsfrom such actions in the Bay Region include
between terrestrial and aquatic habitats,striped bass, chinook salmon, and sturgeon.
Beneficial impacts on productivity and nutrient
movement upstream ofthe Bay Region .would alsoWater Oual~. In general, water temperature
provide beneficial impacts on the Bay ecosystem,conditions in the Bay Region under all of the

alternatives would most likely be similar to
The conversion of some managed wetlands toconditions under the No Action Alternative.
inundated tidal wetlands and open-water haditat
would markedly increase the abundance of aquatic
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Within the Bay Region, actions having beneficialStorage and Conveyance. In Alternative 1, setback
impacts on contaminants are directed primarily atof levees would restore more natural surface
reducing inputs. In addition, restoration of marshfeatures associated with floodplains and meander
and riparian communities provides increasedbelts.
opportunity for biological processing of nutrients
and capture of sediments entering the Bay fromEffective screening would reduce entrainment of
urban and agricultural discharges and runoff,all representative species in the mainstem river
Contaminants in the Sacramento and San Joaquinand tributaries. Target species for entrainment
rivers and the Delta eventually enter the Bay.reduction include chinook salmon(all races)and
Actions that address contaminant and steelhead.input
movement upstream of the Bay Region would also
have beneficial impacts on the Bay ecosystem byThe potential for increased reservoir storage under
reducing contaminant inputs to the Bay. Configuration 1C provide additionalmay

opportunity to reduce water surface-l.evel
For this Programmatic EIS/EIR, the contaminantfluctuations in streams and existing reservoirs.
information is insufficient to develop impact’Details of reservoir operations would be needed to
conclusions for individual Bay species. Reducedfullyevaluate effects on water surface levels.
input of contaminants would most likely benefit
all Bay species, although the pathway andDevelopment of new offstream storage would
magnitude of the beneficial impact cannot becreate additional aquatic r.eservoir habitat or
determined at this time. groundwater recharge.    ~Extreme water

surface-level fluctuations in offstream reservoirs
Water Use Efficiency. Impacts resulting from the would probably occur, limiting the habitat value of
Water Use Efficiency Program, including waterthe reservoirs for aquatic species. If diversions to
transfers in the Bay Region are similar to thosefill offstream reservoirs are timed appropriately,
discussed for the Delta Region. However, becauseimpacts on existing stream ecosystems would be
most efficiency measures will occur in the urbanlimited. Development of new 0nstream storage
sector, modifications to flow timing and returnwould have the greatest adverse impact on stream
flow water quality will be minimal, ecosystems, converting stream habitat to reservoir

habitat and altering natural streamflow-patterns.
Levee System Integrity. Changes in leveeNew onstream storage may also block passage of
maintenance practices to allow development ofanadromous fish to upstream spawning and
natural riparian and marsh communities wouldrearing areas.
have beneficial impacts on structural
characteristics oftheBay. Reduced entrainment .of striped bass under

Alternative 3 could ~eduee striped bass abundance
Water Transfers. Water transfers to urban uses thatin San Luis Reservoir and connecting canals.
divert from the Delta (Contra Costa, South Bay
Aqueduct, North Bay Aqueduct) are expected to Fisheries and aquatic ecosystems and impacts of

be coordinated to maximize the fishery andAlternatives 2 and 3 would be similar to those
aquatic ecosystem benefits, described under Alternative 1. Most of the

CALFED actions affecting the Sacramento River

Coordinated Watershed Management. The impacts of and San Joaquin River. regions are included in the

coordinated watershed management activities inEcosystem Restoration and Water Quality

the Bay Region would be similarto theprograms.

Sacramento and San Joaquin River regions
described below. Ecosystem Restoration. Restoration actions have the

potential to lessen adverse streamwater

Sacramento River and San Joaquin River Regions temperature conditions in the Sacramento River
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and San Joaquin River regions. Increased riparian-and San Joaquin River basins. Modification or
shading and natural channel configurations,removal of gravel mining ponds to improve
especially on small tributary streams, wouldsurvival of chinook salmon would, however,
provide stream temperatures that approximatereduce habitat abundance for largemouth bass and
more natural conditions, other warm-water species.

Restoration actions in the Sacramento River andWater Quality. The Water Quality Program would
San Joaquin River regions would increase nutrientalso increase biological productivity in the
input into the system and increase biologicalSacramento River Region. Reducing the input of
productivity. Restoration of the floodplain andcontaminants in the region would decrease toxic
floodplain processes would increase the nutrienteffects on aquatic organisms.
flow from terrestrial zones to the. aquatic
ecosystem. Meander zones would increase theWater Use Efficiency and Water Transfers. Impacts
interface between terrestrial and aquatic zones,resulting from the Water Use Efficiency Program,
Riparian restoration would increase the input ofand water transfers in the Coordinated Watershed
terrestrial invertebrates and nutrients into theManagement Sacramento River and San Joaquin
stream system. Restoration of natural surfaceRiver regions are similar to those discussed for the
features would allow development of channelDelta Region.
complexity.

Coordinated Watershed Management. Watershed
Actions under the Ecosystem Restoration Programmanagement activities can be grouped into several
thataddressshort-termflow fluctuationswould types. A conceptual description of the types of
reduce habitat loss, interruption of spawning,activities that might take place and their potential
desiccation of eggs, predation, and stranding ofimpacts are described below. Impacts can be
juvenile fish. characterized as local (those occurring in the

general vicinity of project construction), and
Actions undertheEcosystem Restoration Programregional (those extending beyond the immediate
would improve conditions for upstream andproject area).
downstream migration of anadromous fish.
Species affected in the Sacramento River basinFisheries restoration projects could include
include chinook salmon (all races), steelhead,removing migration barriers, establishing shaded
sturgeon, and American shad. Actions under theriverine habitat, improving fish passage facilities
straying of upstream migrating adult chinookor improving instream conditions. Potential
salmon and steelhead would be reduced. ¯ negative impacts would be short term while

instream work is completed. This may result in the
Restoration. actions that reduce the areal extent oftemporary displacement of species or temporary
invasive non-native aquatic and riparian plantswater quality impacts such .as increased siltation
and reduce the potential for influx of non-nativeduring construction. Long-term benefits may
aquatic plant and animal species at borderinclude improved local resident fisheries by
crossings may be implemented. The actions mayincreasing spawning habitat or increasing benthic
decrease the adverse impacts associated withfood sources. Stream restoration projects could
establishment of non-native species populations inalso benefit benthic organisms providing
the Sacramento River Region, including impactsimproved food source. Streambed restoration
of increased competition for limited resources,work may also provide additional benefits to
predation, and disease, downstream fisheries by improving water quality

such as decreased turbidity, increased dissolved
Actions under the Ecosystem Restoration Programoxygen and decreased temperatures. Benefits may
would generally result in beneficial impacts on allextend well downstream into other regions if
representative species in the Sacramento River
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restoration projectstarget anadromous or .SWP and CVP Service Areas Outside the Central
migratory species. ValleY. Implementation of the CALFED

alternatives would most likely have minimal
Improving wastewaterand stormwatertreatment,impact on fisheries and aquatic resources in
controlling mine waste, implementing erosionstreams, reservoirs, and estuaries, in SWP and
control and improving forest and land useCVP Service Areas Outside the Central Valley.
management practices would result in fmprovedAlthough the volume and quality of water
water qualityconditionsinstreamsandreservoirs,exported may increase, organisms transported
These types of water quality improvement projectswith the’water and the destination of the water
could result in decreased loading, would be the as undersediment same the No Action
increased dissolved oxygen and .reduced heavyAlternative. Actions that address introduction of
metals and would benefit both fisheries andnon-native species to the Bay-Delta system would
benthic in the streams. Some limit introduction to SWP andorganisms targeted areasreceiving
activities such as land use management mayCVP water.
provide stream flows that more closely
approximate natural conditions, further benefittingOperations rules and demands are the same under
fisheries. These water quality and quantitythe No Action Alternative and Alternatives 1, 2,
changes may also benefit fish and aquaticand 3 and would limit the ability to change
ecosystems in downstream areas aswell. Adversepatterns of delivery to SWP and CVP service
impacts may include temporary disturbance toareas. Additional water delivered to the SWP and
aquatic resources due to construction activities,CVP service areas may induce municipal,
temporary erosion - and siltation due toindustrial, or agricultural development and impac.t
construction, and loss of vegetation at the projectaquatic resources, Impacts require detailed site-
sites. It is assumed that the proposed activitiesspecific information on.delivery areas, potential
would be designed to avoid impacts to specialfor increased development, and vulnerable aquatic
status species and/or sensitive habitats, resources.

I Activities might include improved.maintenance of7.1.2.6 Comparison of Program Alternatives
roadways, removal of old roadways, installation of to Existing Conditions
erosion control structures, and improved channel

I improvements such as realignment, bankComparison of Program Alternatives to existing
stabilization and revegetation.Since conditions indicates:
improvements will be made to areas already

i heavily disturbed it is anticipated that little or nō All potentially significant adverse impacts that
long-term adverse impacts to aquatic resources were identified when compared to the No
would occur. Short-term adverse impacts to fish Action Alternative would still be considered

i and aquatic ecosystems might include increased significant when compared to e~isting
erosion and siltation during construction. These conditions. In general, these impacts would
impacts are expected to be restricted to result from the disturbance of aquatic habitat

i construction periods and local in nature, assoeiatedwith the construction and operation
Long-term impacts would include improvements of new facilities or by land use changes. Such
in downstream water quality including decreased project-related consequences are not

i turbidity and increased dissolved oxygen dependent onwhether the basis of comparison
benefitting local and downstream fisheries and is existing conditions or the future conditions
benthic organisms. Removal of roadways would associated with the No Action alternative.
also increase natural vegetation and reduce access,

i and would thereby minimize human disturbance to No additional significantenvironmental
fish and aquatic resources, consequences have been identified when

CALFED Bay-Delta Program Dratt Programmatic EIS/EIR                          7.1 FISHERIES AND AQUATIC ECOSYSTEMS
7.1-41

C--005423
C-005423



pi-ogram effects are compared to existingThe impact assessmenf for fisheries and the
conditions as opposed to No Action. aquatic ecosystem is based on available

, information. Detailed information on CALFED
¯ The beneficial effects of the program wouldactions or responses to the actions are sometimes

still be beneficial when compared to existingunavailable. Because of the uncertain results of
conditions. Many of the beneficial effectsactions affecting the ecosystem, CALFED actions
would be related to habitat enhancementswill be implemented through adaptive
associated with the ecosystem restorationmanagement. Adaptive management includes
program element. These effects are beneficialidentification of indicators of ecosystem health,
compared to existing conditions, and evenphased implementation of substantial project
more beneficial when considered with respectactions, comprehensive monitoring of ’ the
to future demands on the ecosystem, indicators, and a commitment to remedial actions

necessary to avoid, minimize, or mitigate
In summary, the conclusions regarding theimmediate and future adverse impacts of project
significance of project effects on fisheries andactions on ecosystem health. The following
aquatic habitats when compared to existingsection summarizespotentialmitigationmeasures
conditions would be similar to those compared toby impact. Mitigation measures would be part of
No Action. an adaptive management program implemented to

achieve the intent of the CALFED Bay-Delta
The biologic environment is complex with manyProgram and the major ecosystem-quality
unique interrelationships about which little isobjectives.
known. There is uncertainty involved in
anticipating the effect of Program actions on theAdditional CVP and SWP exports from the south
ecosystem. Because ofthelackofknowledgeonDelta would increase entrainment loss and
how the ecosystem may respond to Programincrease net reverse flow in Old and Middle
actions, it is possible that restoration actions mayrivers, potentially reducing productivity and
fail to achieve the Program objectives. It isdisrupting migration offish species. Impacts of
possible that individual projects may cause someincreased export could be minimized by shifting
negative impacts in achieving its ultimatethe timing of diversions to periods when species
objective. The adaptive management program isare less vulnerable, such as when the proportion of
intended to address these uncertainties. Adaptivethe population in the vicinity of the diversion is
management is a key component of the CALFEDsmall or when individuals are relatively large and
Program as it provides a.decision support systemfish facilities are more efficient. Timing could be
for stakeholders and resource managers. Adaptivedependent on time of year (such as August to
management addresses risks and uncertainties byOctober) or restricted to periods of relatively high
increasing opportunities to redirect managementinflow. ImPacts of increased export from the
with new information. More information onsouth Delta could be avoided through change in
adaptive management can be found in the Phase IIlocation of the diversion point, similar to
Report Technical Appendix. conveyance components included in Alternative 3.

7.1.:2.7 Mitigation Strategies The screened through-Delta facility and isolated
~ facility intakes would cause entrainment~related

Mitigations are proposed as strategies in thismortality for Sacramento River fish. The
programmatic document and are conceptual insignificance of the impact is uncertain. A
nature. Final mitigations would need to bemonitoring program would be implemented to
approved by responsible agencies as specificdetermine the mortality attributable to the fish
projects are approved by subsequentscreening facility. Mortality thresholds would be
environmental review, established through consultation with USFWS,

NMFS, and DFG. Actions would be implemented
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I to avoid mortality in excess of the mortalityquantity and quality for striped bass, delta smelt,
thresholds and could include: and other species. The significance of the impact

i is uncertain..A monitoring program would be
¯ improved facilitydesign, implemented to determine the shift in X2

attributable to reduced net Sacramento River flow
¯ implementation of predator removalpast Rio Vista and effects on distribution of Delta

programs, species (such as delta smelt and striped bass).
Monitoring would also determine the change in

¯ change in location of the diversion point (forspecies mortality attributable to reducedI example revert to flow, focusing primarily ontheconditionsundertheNo SacramentoRiver
Action Alternative), and chinook salmon and striped bass. Actions would

be implemented to avoid mortality in excess of
1 ¯ ~hift in timing of diversion to periods whenspecific mortality thresholds and to avoid shift in

species are less vulnerable, such as when thedistribution that may be detrimental to species
proportion of the population in the vicinity ofsurvival. Mitigation actions could include:
the diversion is small or when individuals are
relatively large and fish facilities are morē change in location of the diversion point (for
efficient, example, revert to the conditions under the

I No-Action Alternative), and
Through-Delta facilities would increase cross-
Delta flow, potentially reducing productivity and¯ . shift in timing of diversions to periods when

I increasing mortality offish. The significance of the proportion of. the population affected is
the impact is uncertain. A monitoring program small.
would be implemented to determine the mortality

I attributable to movement into the MokelumneAdult fish bound for the Sacramento River would
River channels. Mortality thresholds would bebe attracted by cross-Delta flow into die
established through consultation with USFWS,Mokelumne River channels and their return to the

I NMFS, and DFG. Actions would be implemented Sacramento River would be blocked by fish
to avoid mortality in excess of the mortalityscreens. Impacts ofthrough-Deltafacilityscreens
thresholds and could include:, on adult migration could be minimized by shifting

i the timing of diversions to periods when
¯ change in location of the diversion point (forpotentially affected species are least abundant.

example revert to the conditions under theBased on monitoring to determine the response of

i No-ActionAltemative),and adult fish to migration cues, through-Delta
diversions could be contingent on the magnitude

¯ shift in timing of diversionsto periods whenof Sacramento River flow and the relationship to
the proportion of the population drawn-into attraction of adult fish along specific migrationI the Mokelumne River channels is small, routes through the Delta. Impacts of attraction

could also be minimized through design that
Through-Delta facilities and isolated facilityfacilitates movement of adult fish past theI would increase the of flow and fish screened of fishproportion facility,includingcons .truction
drawn off the Sacramento River and intobypasses or trapping and transport of adult fish.
Georgiana Slough, reducing survival of chinookI salmon and steelhead. New isolated intakes the SanMitigation is similar to that facility along
described for the preceding impact. Joaquin River would increase entrainment loss,

potentially reducing productivity and disrupting

I Through-Delta and the isolated facilities wouldmigration of fish species. Diversion from new
reduce Sacramento River flow and shift X2isolated facility intakes along the San Joaquin
upstream, potentially reducing survival and habitatRi~,er would be i~ontingent upon development of
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¯
an intensive monitoring program that conclusivelyspecific restoration objectives.. A monitoring
indicates beneficial. change in potentialprogram would be implemented to determine
entrainment, fi~hdistribution, and flow conditions,sufficiency of mitigation actions and need for
If specific criteria are not met or cannot beadditional remedial actions.
substantiated, exports would occur from facilities
consistent With the No Action Alternative or from Diversion to fill new offstream reservoirs could
an isolated facility diversion point off theincrease entrainment loss ofjuvenile fish. Impacts
Sacramento River. Diversion from the isolatedcould be minimized by restricting the timing of
facility diversion ~point off the Sacramento Riverdiversions to periods when species are less
would require implementation of mitigation,vulnerable, such as when the proportion of the
identified for isolated facility impacts above, population in the vicinity of the diversion is small

or when individuals are relatively large and fish
Operation of an intertie between the existing CVPfacilities are more efficient. Timing could be
intake and Clifton Court Forebay may increasedependent on time of year (such as August to
entrainment of organisms from the south Delta.October) or restricted to periods of relatively high
Exportswith operation of the intertie would be river flow. Impacts could be avoided through
contingent on the development of an intensivectlange in location of the diversion point.
monitoring program that conclusively indicatesDiversions could be directly from the most
beneficial changes in .poter~tial entrainment, fishupstream reservoirs, avoiding entrainment effects
distribution, and flow conditions. If specificon anadromous species.
criteria are not met or cannot be substantiated,
exports would occur from facilities consistentwithReoperation of upstream reservoirs to meet
the No Action Alternative. downstream flow needs .potentially increases

water temperature, increasing spawning and
South-Delta barriers potentially reducerearing mortality for chinook salmon and
connectivity to other Delta channels, reduce watersteelhead. Impacts could be avoided or minimized
quality conditions, and increase loss of nutrientsthrough implementation of reservoir operations
and organisms from south-Delta channels,eriteriathat maintain sufficient carry-over storage
Mitigation could include restoration of equivalentand stream flow to meet water temperature needs
areas through setback levees and island floodingof chinook salmon and steelhead. Related act.ions
in the south and central Delta. Operation ofcould include watertransfers, increased wateruse
barriers would be contingent on development ofefficiency, and construction of water temperature
an intensive monitoring program that conclusivelycontrol structures.
indicates beneficial change in potential
entrainment, fish distribution, water quality, and7.1.2.8 Potentially Significant Unavoidable
flow conditions. If specific criteria are not met or Impacts
cannot be substantiated,-the barriers would be
operated to provide conditions consistent with theMost of the impacts identified in this assessment
No Action Alternative. can be avoided, minimized, or mitigated. Some

impacts, however, irreversibly affect ecosystem
Construction of a through-Delta facility wouldstructure and species habitat. Construction and
modify and destroy spa~wning and rearing habitatoperation of new reservoirs, depending on
for splittail, delta smelt, and other Delta species,location, could eliminate existing spawning and
Mitigation could include restoration of equivalentrearing habitat. Loss of aquatic species habitat,
areas through setback levees and island floodingparticularly anadromous salmonid habitat, is a
in the eastern and north Delta. Reconstruction ofsignificant adverse impact that cannot be
aquatic areas .associated with Storage andmitigated. Reservoir sites should be constructed
Conveyance under variation 2D may mitigate thisin areas not currently supporting spawning and
impact. Aquatic communities would need to meetrearing habitat for anadromous species.
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Actions that destroy or modify existing ecosystem
structure and species habitat include: breach,

I setback, or removal of levees and hard bank
protection; establishment of riparian, wetland, arid
aquatic plant communities; addition of gravel to

¯ selected stream reaches; and construction of

| through-Delta facilities, south Delta barriers,
diversion facilities, and other channel

i "improvements." Although re-establishment of
ecosystem structure and species habitat is
assumed, the value of enhanced or re-established

i habitat to a species will vary greatly depending on
location and morphological characteristics. If
reestablished habitats are located in close
proximity to export facilities, are isolated from

I         existing habitat, components tolack critical
species needs, or provide habitat for competing or
predatory species, the habitat value may be

I minimal.

Incomplete knowledge of species needs and

I unpredictable responses to restoration actions may
adversely impact some species and cause
.unavoidable impacts. Avoiding habitat loss

1 depends on developing knowledge of species
needs and understanding of the project actions.
Avoiding adverse impacts of habitat loss can be

i assured only through implementation programs
that include adaptive management.

¯ In addition to actions directly affecting ecosystem
structure and species habitat, additional water
supply may increase urban and industrial

¯ development and cause additional loss and
degradation of the aquatic environment through
increased contaminant input, increased incidence

¯ of human-caused disturbance, and other factors.
The adverse impacts may be unavoidable because
they are indirect and often not site specific.

i Development of mitigation for growth-inducing
factors requires information currently not
available.

!
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I 7.2 VEGETATION AND WILDLIFE

i Summary

The vegetation and wildlife resources occurring
within the CALFED project area can be broken ¯ No Action conditions are forecast to be
down into several categories: natural and similar to existing conditions except for
agricultural communities; special-status species, enhancement projects planned for futureI rare natural communities and significant natural implement~ation.~ areas, and waterfowl and shorebirds. Natural and
agricultural communities include open water      ¯ Storage andConveyance

I habitats, wetlands, vernal pools, riparian areas,

; upland communities, and agricultural lands. Alternative 1 is expected to have minim.al
Special-status species are plants and animals that adverse impacts on vegetation and wildlife
are recognized as rare by state and federal agencies communities.
and conservation groups. They include federally- ,
listed and state-listed threatened or endangered Alternative 2 is expected to have greater ’

~
I

species as wellas species of concern. Waterfowl adverse impacts on vegetation and
and shorebirds forage primarily in natural and wildlife, but will provide benefits to some
artificial wetlands and agricultural lands within the species as a result of the enhancement and
CALFED project area. The Central Valley portion creation of habitat.
of California is the most important waterfowl
wintering area on the Pacific Flyway, annually. Alternative 3 configurations are expected

i supporting approximately 60% of the flyway to generally have themost adverse impactspopulations., on vegetation and wildlife resulting from
extensive facility construction; however,

i Vegetatio.~ and wildlife changes resulting from
the habitat that is enhanced or created will

CALFED alternatives were assessed using benefit numerous species dependent on
electronic databases to identify which species and such areas.

¯

i habitats could potentially fall within project
footprints and be impacted. Potential impacts are
considered to be adverse and significant if there is

¯ Ecosystem Restoration and Water Quality

the possibility that important wildlife habitat or use Programs will lead to improved habitats

I areas (such as waterfowl), special-status species or under all alternatives.

habitats and communities of concern could be
.° disturbed or diminished. Effects are considered̄ The Water Use Efficiency Program may

beneficial, if CALFED actions provide fc~r the result in adverse impacts to some habitats

quantitative expansion or qualitative improvements benefitting from current inefficiencies as a
" result of reduced surface water runoff.

I
in species, habitats, or communities.

Changes in crop mix as a result of increase

For each alternative, species, habitats, and efficiencies and water transfers may

communities would be enhanced by some Program reduce the amount of wildlife friendly

actions and adversely affected by others. Table crops available.

7.2-1 provides a summary of environmental
impacts for all CALFED actions. Impacts from the

I Ecosystem Restoration Program are identifiedto special status species on vegetation and

separately from other actions. Table 7.2-2 provideswildlife.

a summary of impacts (both beneficial and adverse)

I
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
1 2 3

IMPACT ISSUES , ’ 1

Delta Region
, ILoss orDegradation of Wetland o o o D ~ ~ ~ . ~ ~ ~ ~ ¯ ~and Riparian Communities

Loss or Degradation of Important
IWildlife Habitats and Use Areas o o o ~ ~ ~ ~ " ~ ~ ~ ~ ~

Increase or Improvement of
Wetland, Open Water, and [] r~ [] + + + + [] [] [] + + ¯
Riparian Habitats
Ecosystem Restoration actions
Would lncrease Riparian, ~_ + + + + + + + + + + +
Wetland, and Upland ¯
Communities

Bay Region , ¯
Loss or Degradation of Wetland o o o o ¯ o o o ’ o o o o ¯ oand Riparian Communities
Loss or Degradation of Important " 1Wildlife Habitats and Use Areas o o o o 0 o o o, "o. o o o

Increase or Improvement 6f
Wetland, Open.Water, and [] O [] .~ [] 0 ra ’ ra [] [] [] ~ !~
R~parian Habitats
Ecosystem Restoration actions
Would Increase Riparian,
Wetland, and Upland + + + + + + + + + + + + I
Communities

¯
Sacramento River Region : l]
Loss or Degradation of Wetland [] []" ~ o ~ [] | [] ~ ~ ~ .~and Riparian Communities
Loss or Degradation of Important 1Wildlife Habitats and Use Areas [] [] ~ o ~ [] . ~ [] ~ ~ ~ ~

lncrease or Improvement of
Wetland,.Open Water, and [] [] +. o + - [] + [] ~+ + + ¯ + ¯
Riparian Habitats 1
Ecosystem Restoration actions
Would Increase Riparian,
Wetland, and Upland

+ + + + + + + + + + + + ICommunities
Permanent Fragmentation of
Riparian Corridors from Storage [] [] ¯ [] ¯ [] ¯ [] ¯ ¯ ¯ ¯
Reservoirs

Table 7.2-1. Summary of Environmental Impacts Related to Vegetation and Wildlife
¯ (page I of 2)
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ALTERNATIVE1 I ALTER~2ATIVE

1

ALTERNATIVE3

I

IMPACT ISSUES

IA [ 1B j IC I2A [2B ~2D I’2E 3A 3B i3E [3H! ,3I

I San Joaquin River Region
Loss or Degradation of Wetland
and Riparian Communities

I Los~ or Degradation of Important
Wildlife Habitats and Use Areas [] []

Increase or Improvement of E1 rq [ + El’ +’ I + i + [] + +
"+    +

I

Wetland and Riparian Habitats
"

Ecosystem Restoration actions "
Would Increase Riparian,
Wetland, and Upland + + ~ +    +    +    +    + + + + + +I Communities
Permanent Fragmentation of

I Reservoirs .

SWP and CVP Service Areas Outside the Central Valley

I"
LossorDegradationofWetland

[ ! ,

,

[ ,

, ,
and Riparian Communities. I o I o

Loss or Degradation of lmportant o

i Wildlife Habitats and Use Areas

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

i LEGEND:
Level of Impact

¯ = Significant and unavoidable

i ~ = Significant and mitigable
o -- Less than significant
[] = None
+ = Beneficial
U -- Unknown

I ~ The magnitude of these impact issues takes into account all adverse and beneficial .impacts of storage, conveyance,
and all other actions with the exception of the Ecosystem Restoration progr~.. See separate impact ratings for
Ecosystem Restoration.

Table 7.2-1. Summary of Environmental Impacts Related to Vegetation and Wildlife

I (page 2 of 2)

i
!
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i
ALTERNATIVE ALTERNATIVE        ALTERNATIVE

Habitat’ 1 2 3
IMPACT ISSUES Type 1

IIA IB [ IC 2A 2B 2D i 2E 3A i 3B i 3E ! 3H31

Bay Region
ICALFED Programs Uplands

(Ecosystem
Restoration, Water
Quality, and Levee I ’
Stabili~.) would +    +    +    +    +, + i + + i + [ + +, +
increase habitat, or

quality for various
special status species

Freshwater/
Saline/ Emergent

+ + + + + + t ’ + + + + + +Wetlands I
Agriculture o o o 0 o o ] o o" o o o o

Delta Region I

CALFED Programs Riparian/
(Ecosystem Woodland and [ ¯
Restoration, Water Scrub ¯
Quality, and Levee Communities
Stability) would +    +    +    +    +    + [ + + + + + +
increase habitat, or ¯ ¯

~ improve habitat
" quality for various
¯, special status species "

Freshwater/
Saline/ + + + + + + I + + + + + +
Emergent
Wetlands

IGrasslands/ + + + + + + + + "+ + + +
Vernal Pools

Agricultural Lands D ~ ~ D ~ ~ D ~ ~ D ~ ’ D l
¯Construction, Riparian/

expansion, and Woodland and
operation of storage Scrub I
reservoirs cou.ld cause Communities [2 [] [] [] . [] [] [] [] ~ ~ ~ ~ ¯
temporary and
p̄ermanent losses of
special-status species

Freshwater/
ISaline/Emergent n [] [] [] []

Wetlands

Grasslands/ IVernal Pools [] [] [] [] [] [] [] [] [] [] [] []

Agricultural Lands [] [] [] [] [] [] [] []

!Table 7.2-2. Summary of Environmental Impacts to Listed and Proposed Species
(page I of 4)
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I
ALTERNATIVE    ALTERNATIVE          ALTERNATIVE

Habitat 1 2 3

I IMPACT ISSUES Type

IA i IB I IC 2A 2B [ 2D 2E 3A .i 3B i 3E i 3H
Channel modification Riparian/

I and other changes to Woodland and

:temporary and Communities~ permanent losse, s of

I

special-statusspecies

Freshwater/
Saline/Emergent [] []
Wetlands! ¯
Grasslands/ [] [] []    o    o    o    o    o    o    o    o"Vernal Pools

Agricultural Lands []

I
Sacramento River Region.

Ecosystem Riparian

I Restoration would
increase habitat, or + + + + + + + + + + +
improve habitat
quality for variousI special status species

Freshwater
Marsh

I Grasslands/
Vernal Pools + + + + + + + + + "+ 5-

Uplands/ + + + + + , + + + + + +

I Woodlands

Agricultural Lands o o o o o o o o o o oConstruction,
l

RiParian
expansion, and
operation of storage
reservoirs couM cause [] []
temporary and
permanent losses of

I spec.ial-status species

Freshwater Marsh [] [] D .[]

Grasslands/                                                                   ¯

l Vernal Pools

Uplands/ [] []
Woodlands

I Agricultural Lands i [] []    o    []    o    F1    o , []    o    o    o
Construction of off- Riparian
aqueduct storage could
fragment important [] [] ¯ [] ¯ [] ¯ [] ¯ ¯ ¯

l special-status species
habitat

I      Table 7.2-2. Summary of Environmental Impacts to Listed and Proposed Species

(page 2 of 4)
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1
ALTERNATIVE ALTERNATIVE ALTERNATIVE ¯

Habitat 1 2 3
IMPACT ISSUES Type

Freshwater ’ ’ I ’
Marsh

r~ i [] ! ¯ [] ¯ [] ¯ [] ¯ ¯ ¯ i ¯

Grasslands/
Vernal Pools I i ’
Uplands/ [] [] [] [] [] [] [] [] [] [] [] []
Woodlands

I~ Agric~lturalLands
[] " [] [] [] [] [] [2 [] [] [] " [] . []

San Joaquin Region 1
CALFED Programs Riparian.
(Ecosystem

I
Restoration, Water
Quality, and Levee
Stability) would + + + + + + + + + + + +
increase habitat, or ¯
improve habitat I
quality far various
special status spec.ies

1

iGrasslands/ + + + + + + + + + + + +
Vernal Pools

Upland/ + ’ + + + + + + + + + + + .~.
I Scrub !Freshwater + . + + + + +. + + + + + +
I Emergent Wetlands

Agricultural Lands

Construction, Riparian i
expansion, and
operation of storage
reservoirscould cause r~ [] ~ [] ~ D ~ [] ~ ~ ~ ~ ¯
temporary and 1permanent losses of
special-status species

Freshwater Marsh [] [] ~ [] ~ [] ~ [] ~ ~ , , i
Grasslands/ [] [] D [] D []Vernal Pools

Uplands/ 1Woodlands [] []

Agricultural Lands [] D o [] o [] 0. . O o o o o

Construction of off- Riparian 1
aqueduct storage could Ifragment important [] [] ¯ [] ¯ ~ ¯ [] ¯ ¯ ¯ ¯
special-status species I.
habitat I

Grass’lands/
[] ~ ¯ D ¯ D ¯ ~ ¯ ¯ ¯ ¯ lVernal Pools

Table 7.2-2. Summary of Environmental Impacts to Listed and Proposed Species !
(page 3 of 4)
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I
ALTERNATIVE ALTERNATIVE ALTERNATIVE

Habitat 1 2 3

I IMPACT ISSUES Type

1A 1B ] IC 2A ! 2B i 2D [ 2E 3A ] 3B 3E 3H 31

Upland/
Scrub                                   ,

Freshwater E] D I D D I D i D I [] []Emergent Wetlands I     ’ .
Agricultural Lands [~ D [] [] i [] I [] [[], ~ i

[] F~ [] [] []

I
NOTE: Please" refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

I LEGEI~:
Level nf Impact

¯ = Significant and unavoidable
~ = Significant and mitigable

[] o = Less than significant
[] [] = None

+ = Beneficial
U. = Unknown

l Table 7.2-2. Summary of Environmental Impacts to Listed and Proposed Species
(page 4 of 4)

I

I
I
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N̄o Action Alternative. The .forecasted changes improvements under Configuration 3H are more
under the No Action Alternative differ from substantial and could impact the greatest area of
existing conditions as a result of current speciesany alternative.    Impacts associated with
and habitat restoration and enhancement programsConfiguration 3H, however, could substantially be
already in progress, as well as species and habitatoffset because conveyance facilities could create
restoration and enhancement programs slated foraquatic wetland and riparian habitats.
future implementation. Configurations 3B, 3E, and 3! provide for in-Delta

storage, but Configuration 31 could inundate a
Storage and Conveyance. Alternative I smaller area than Configurations 3B and 3E.
conveyance facility impacts would vary by region,Benefits associated with the construction of
and would vary depending on specific location ofconveyance and storage facilities include the
these features. For example, conveyance facilitycreation of open-water, wetland, and riparian
impacts within the Delta Region could be limitedhabitats.
to between approximately 100 and 400 acres of
natura! and agricultural habitats and could impactEcosystem Restoration. Implementation of the
12 to 14 special-status species, 5rare naturalEcosystem Restoration Program would have
communities, and 7 significant natural areas, beneficial effects on vegetation and wildlife

communities. Habitats crucial for species survival
could be restored or improved.

Potential land use changes due to the various
alternatives are depicted in Chapter 5: Water Quality. The Water Quality Program Could

¯ Sections 5.2.1, 5.2.2, 5.2.3, 5.2.4 and 5.2.5. benefit most special-status species by providing a
cleaner water source, and providing for healthier
habitats resulting from less pollution entering

Specific construction and operational impacts willimportant and sensitive natural communities.
depend on siting of storage and conveyance
features. I.mpaets to vegetation and wildlife areCoordinated Watershed Management. Upper
anticipated, but the severity of the impacts and thewatershed activity would mostly be local in
specific species and .habitats to be affected are yetnature. Local impacts would be short term, and
to be determined. These impacts would be similarmight include temporary displacement or
for all 3 alternatives, disturbance of resident ~species as a result of any

construction, activities, temporary local erosion
Alternative 2 configurations have a greater impactand siltation of nearby streams and, waterways,
on vegetation and wildlife resources than doand loss of vegetation at the project site. Regional
Alternative 1 configurations becauseimpacts may include siltation of streams and
improvements in conveyance facilities would bewaterways. Upper watershed restoration projects
more extensive. Benefits associated withmay benefit local natural communities and could
construction of conveyance facilities include thebenefit wildlife outside the region, such as
creation of wetland and riparian habitats, neotropical migratory birds, through habitat

12onfiguration 3A could have the least impact and
enhancement and expansion.

Configuration 3H the greatest impact on terrestrialLevee System Integrity. The Levee System
vegetation and wildlife resources among the fiveIntegrity Program could benefit many species .by
Alternative 3 configurations. This difference isprotecting certain habitats from floods, but could
due to the fact that no storage facilities and thehave adverse effects on others resulting from
fewest improvements to conveyance facilitieslevee construction, maintenance, and dredge
would be constructed under Configuration 3A,deposition.
while storage and conveyance facilities and
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Water Use Efficiency. The Water Use Efficiency spring runoffentered the Delta. The Delta’s more
Program could result in less surface runoffthan 60 islands were mostly marshy, with some
available to incidental habitats that are dependentriparian areas and upland shrubs. Open-water
on such existing inefficiencies. Beneficial impactsareas were most abundant during high-runoff
to riparian and wetland habitats in some streamperiods, and many reverted to shallow water and
reaches could result from additional flows presentmarshy habitats as runoff declined during the drier
in streams as a result of reduced diversions,summer and fall months.
Changeg in crop mixes as a result of increase
efficiencies and water transfers may reduce thePrior to the mid-1800s, agriculture in the Delta
amount of wildlife friendly crops (rice, pasture)Region consisted primarily ofdryland farming and
and may increase the acreage of less wildlifeirrigated agriculture from artesian wells,
conducive crops (~ineyard, orchard), groundwater pumping, and some creek canals. By

the Delta wetland andmid-1800s, Region
Water Transfers. Water transfer measures have theterrestrial habitats underwent extensive changes as
potential to both beneficially and adversely impacta result of marsh reclamation for’ agriculture,
vegetation and wildlife, depending on thewater diversions,channelization,and levee
magnitude.and source of the transfer along with its.construction. Reclamation of Delta .wetlands for
timing and pathway. Water transfers specificallyagricultural use was accelerated during and after
allocated for could the gold rush. Levees around these lands wereecosystempurposes provide
beneficial impacts. Water. transfers that resultinfirst constructed in 1852. Since these early levees
land fallowing could have adverse impacts on thewere no more than low earthen mounds, soil
availability of these lands for their incidentalsubsidence and other natural forces overcame
wildlife values, these barriers, and reclaimed lands frequently

flooded. By 1880, about one-fourth of the Delta

7.2.1 Affected Environrnent Region’s marsh and wetland areas had been
reclaimed. Larger, more substantial levees were
constructed beginning in the 1890s, and by 1900

712d.1 Di~lta Region about one-half of the Delta’s historic wetland
areas had been reclaimed. Extensive reclamation

Agricultural lands and associated wildlife speciescontinued through the 1930s and 1940s. As of
dominate habitats within the. Delta Region.1985, it was estimated that of the original 400,000
Agricultural lands occupy approximately 72% ofacres of tidal marshland .about 18,000 acres
the total land area within this region. Theremained.
remaining portions of the Delta Region contain

open-water, Historically, native g~assland~ and vernal poolsmostly wetland,andriparianhabitats.

occurred in the Delta Region, but were not
Historical Pempective. Years of agriculture andcommon. -As leveed lands and agriculture
development in the Delta Region have resulted inincreased,non-nativegrasslandsemergedin
the reduction or elimination of many natural. unfarmed areas and abandoned agricultural fields.
habitats and species, especially those associated
with native grasslands and tidal wetlands. ManySpecial-Status Species. Prior to agricultural
historically dominant communities are now founddevelopment and reclamation of wetland habitats,
only in isolated, undisturbed areas, the Delta Region contained diverse communities

of wetland, riparian, and upland plant species.
Natural andAgricu/tural Communities. Until the early The relatively small portions of native grassland
1800s, the Delta Region was dominated byand upland areas were among the first areas of the

Delta Region to be c.onverted to agricultural lands.approximately400,000acresof tidalmarshland.
Other wetlands and shallow backwater swampsTwo plant species once present in these habitats
existed behind natural river levees as winter andand now presumed to be extinct are: Mount
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: Diablo buckwheat (Eriogonum truncatum) and 40 times greater in the mid-nineteenth century
caper-fruited tropidocarpum (Tropidocarpum than in the 1920s. The declines in resident and
capparideum). Two other special-status plant migratory waterfowl populations before the early
species, Delta button celery (Eryngium 20th century have been attributed to hunting and
racemosum) and Mount Diablo manzanitathe large-scale reclamation of tidal marshes that
(Arctostaphylos auriculata)~ once occurred within occurred between 1860 and 1910. Loss of
the Delta Region but currently occur only outsidewetlands in other portions of the state also
the Delta Region. contributed to these declines. Shorebirds were

similarlyaffectedbyhabitatchanges.
The Delta Region once supported more than 250
species of wildlife. Several species thatChanges in agricultural cropping patterns since the
historically were present in the Delta Region are1970s have increased the quality of waterfowl and
now extinct from the re.gion, including theshorebird habitat in the Delta Region. Winter
California condor (Gymnogyps californianus), flooding ofcornfields and other croplands to leach
grizzly bear (Ursus horribilis), gray wolf (Canis salts from the soil and control weeds has created
lupus), Antioch dunes katydid, Antioch weevil, favorable foraging conditions. As a result,
Antioch Cophuran robber fly (Cophura hurdi), populations of waterfowl and shorebirds in the
yellow-banded andrenid bee (Perdita hirticeps Delta have been increasing.
luteocincta), and Antioch sphecid wasp
(Philanthusnasalia). The EcosystemRestoration Existing Conditions. Today, the Delta Region
Program will evaluate the appropriateness ofcontains approximately 546,000 acres of
restoring experimental populations of extirpatedagricultural land which dominates its lowland
species. Other species such as elk (Cervusareas. Hundreds ofmilesofwaterwaysdividethe
canadensis), deer (Odocoileus sp.), river otter Delta Region into islands, some of which are 25
(Lutra canadensis), and bobcat (Lynx rufus) were feet below sea level. The Delta Region relies on
once present in large numbers but have beenmore than 1,000 miles of levees to protect.these
reduced to small populations. Other special-statusislands. Other dominant habitats in the region are
wildlife species that once. occurred in the Delta.valley foothill riparian and fresh and saline
Region but that are now found only outside theemergent wetlands: Species occurring in the Delta
region include the San Joaquin dune beetleRegion have survived changes and reductions to
(Coelusgracilis), western least bittern (ixobrychus their habitats, although many species ranges and
exilis hesperis), western yellow-billed cuckoo breeding populations have been reduced in size.
(Coccyzus americ~mus occidentalis), and greater Many species’ have adapted to agricultural land
western mastiff bat (Eumopsperbtis). uses, although agricultural lands often do not

supply all life cycle requirements.
Wildlife pophlations were not substantially
affecte~l by humans until the mid- to late 1800s.Natural and Agricultural Communities. Major Delta
Trapping had greatly reduced furbearerRegion crops and cover types in agricultural
populations by 1856, and elk and deer herds wereproduction include small grains (such as wheat
almost eliminated by 1880 as a result of marketand barley), field crops (such as corn, sorghum,
hunting and habitat destruction. Loss of wetlandand safflower), truck crops (such as tomatoes and
and associated riparian habitats diminished manysugar beets), forage crops (such as hay and
other wildlifepopulations, alfalfa), pastures, orchards, and vineyards.

Vegetable crops are the most abundant crops in
Waterfowl and Shorebirds. Resident and migratory the region. The distribution of seasonal crops in
waterfowl and shorebirds suffered ’perhaps thethe Delta Region varies annually depending on
largest declines resulting from development andcrop-rotation patterns and market forces. Recent
agriculture in the Delta. Region. For example,
populations of ducks are estimated to have been

CALFED Bay-Delta Program Draft Programmatic EIS/EIR                                   7.2 VEGETATION AND WILDLIFE
7.2-10

C--005437
G-005437



agricultural trends in the Delta include an increaseNon-tidal freshwater marsh occurs on the
in the acreage of orchards and vineyards, landward side of Delta Region levees and in the

interiors of Delta Region islands mostly in
Grassland and ruderal habitat are presentconstructed waterwaysandponds in agricultural
throughout the Delta Region and are typicallyareas. Dominant non-tidal freshwater marsh
small in size, but can provide relatively highspecies includetule (Scirpus sp.), bulrush (Scirpus
wildlife value because intensive and extensivesp.), cattail (Typha sp.), watergrass (Echinochloa
agriculture has greatly reduced the availablecruuggalli),andnutgrass(Cyperussp.). Common
natural upland habitats. The extent of use byfloating aquatic species include pretty water
wildlife is dependent on the type of vegetationsmartweed (Polygonum amphibium) waterand
present and adjacent land uses. Vemal poolsweed (Elodea sp.).
occur in grasslands along the fringes of the Delta

and wide of native Tidal freshwater and brackish waterRegion a diversity emergent
plants and invertebrates. In particular, the Jepsonmarsh habitat is dominated by tules (Scirpusspp.)
Prairie Preserve contains vernal poolsthat supportand cattails (Typha spp.) with common i’eed
several special-status species. (Phragmites australis), buttonbush ( Cephalanthus

occidentalis), sedges (Carex spp.), and rushes
Riparian scrub and woodland areas typically occur(Juncus spp.). It occurs on instream islands and
on channel islands, levees, and alongalong mostly unleveed tidally influenced
unmaintained, narrow channel banks of Deltawaterways.Tidalemergentmarshprovideshabitat
Region creeks, waterways, and major tributaries,for many species including the following special
The major rivers of the Delta Region include thestatus species; Mason’s lilaeopsis (Lilaeoosis
Sacramento, San Joaquin, Mokelumne, Cosumnes,masonii),. Delta mudwort (~imosella .subulata),
and Calaveras. Approximately 7,000 acres ofCalifornia hibiscus (Hibiscus lasiocarpus), Delta
riparian vegetation occurs primarily on the leveestule pea (Lathyrus jepsonii var. jepsonii),
of Delta Region islands and along the CosumnesCalifornia black rail (Laterrullus jamaicensi
and Mokelumne rivers. The riparian zone alongcoturniculus), and tricolored blackbird (Agelaius
leveed islands is usually very narrow, but moretricolor).
extensive riparian areas occur along-the San
Joaqui’n River just below its confluence with theOpen water in the Delta Region includes sloughs
Stanislaus River, and along the Cosumnes River.and channels in the Delta, flooded islands, ponds,

and bays. Deep open-water areas are largely
Seasonal freshwater wetlands include inlandunvegetated; beds of aquatic plants occasionally
freshwater marshes that maintain surface wateroccur in shallower open-water areas. Typical
during only a portion of the year and vernal poolsaquatic plant species include water hyacinth
associated with grasslands. Seasonal wetland(Eichhornia crassipes) (a non-native noxious
conditions are also created when harvestedweed)-and water milfoil (Myriophyllum sp.).
cornfields are flooded in the Delta Region duringOpen water provides resting and foraging habitat
fall and winter to reduce soil salinity and controlfor water birds, including loons (Gavia sp.),
weeds. Large seasonal wetlands managed forpelicans (Pelecanns sp.), gulls .(Larus sp.),
waterfowl occur in the northwestern part of thecormorants (Phalacrocorax sp.), and diving
Delta Region, west of the Sacramento Deep Waterducks. These species forage primarily on
Ship Channel. These seasonal freshwaterinvertebrates and fish.

are great importance to migratorywetlands of

waterfowl and shorebird populations for theSpociaI-Status Spocios. Generally, the distribution
forage that they provide during the fall, winter,of plant and animal species in the Delta Region is
and spring when bird populations in the Delta .linked with the distribution of oneclosely or more
incr6ase dramatically, habitat types on which a species is dependent. A

total of 19 special-status plant species occur in the
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Delta Region, 11 of which occur in grassland and7.2.1.2
vernal pools. The remaining special-status plants
occur in the region’s other habitat types. The Bay Region is dominated by open°Water, tidal.~

fiats, diked managed wetlands (such as, Suisun
Approximately 36 special-s.tatus wildlife speciesMarsh), and some non-leveed lowlands which
have the potential to occur in the Delta Region.support wetlands that change in character from
Most of these species are associated withsalt marsh (in the western portions) to brackish
freshwater emergent wetlands, marshes, openmarsh (in the eastern portions). The sections
water, and agricultural lands, below describe the vegetation and wildlife

resources for the entire watershed of the Bay
Several special-status invertebrates occur withinRegion.
the Delta Region. Vernal pools and other
freshwater seasonal wetlands support severalHistorical Perspective. Wetland and terrestrial
special-status crustaceans including tadpolehabitats in the Bay Region have undergone
shrimp (Lepidurus packardi)and fairy shrimp changes over. time as a result of marsh
(Branchinecta. lynchO.    Although severely reclamation, water diversions, industrialization,
declining due to a dramatic shrinkage of suitableand the effects of sedimentation caused by
habitat, the valley elderberry longhorn beetlehydraulic mining. Marsh reclamation and water
(Desmoceruscalifornicusdimorphus )(federally diversions have not been as severe as that in the
listed as threatened) has been found in the DeltaDelta Region, but extensive hydraulic mining
Region on McCormac-Williamson and New Hope upstream during the late 1800s resulted in the
Tracts. Several special-status invertebrates occurdeposition of millions of cubic yards of sediment
in the Antioch Dunes area. and debris into low-lying areas and channels of

the Bay Region.
Waterfowl and Shorebirds. Waterfowl and shorebirds
forage primarily in natural and artificial wetlandsNatural and Agricultural Communities. Until the early
and agricultural lands. The Delta supportspart ofthe nineteenth century, the Bay Region was
approximately 10% of the Central Valley’sdominated by very large, productive wetlands and
wintering waterfowl and shorebird populations,tidal fiats, with deeper channels and open water
Several waterfowl species are particularlyareasthat drained over 40% of the state. Although
dependent on the Delta, including tundra swansthese communities are still present in the region,
(Cygnus columbianus), white-fronted geese they have been reduced in size by development.
(Anser atbifrons), snow geese (Chen
caerulescens), cranes (Grus sp.), northern pintails Some agricultural development and associated
(Anas acuta), and mallards (Anas platyrhyncos), construction of levees occurred in the eastern

portions of the Bay Region during the mid-1800s.
More than 30 species of shorebirds regularly useThe greatest adverse effect on natural
the Delta Region. Six species nest in the Deltacommtinities within this region was the removal bf
Region, and the rest overwinter there or passtidal influence. The placement of levees between
through during spring and fall migration. Duringmany wetland areas and the channels prevented
the 1992-1993 winter, 28,500 shorebirds were water from reaching communities at the higher
counted in the Delta Region, primarily dunlinselevations of the wetlands as it had before when
(Calidris alp&a) and long-billed dowitchers the waters advanced and subsided. Many of these
(Limnodromus scolopaceus). Shorebirds prey communities could no longer survive and
extensively on invertebrates. Importat~t foragingperished.
habitats include permanent saline, brackish and
freshwater marshes, seasonal wetlands,and By the late nineteenth century, small shipping and
agricultural croplands. . manufacturing industries were established along
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waterways of the Bay Region. This developmentthe Bay Region suffered losses of wetlands and
further decreased wetland acreage, destroyedsubsequently waterfowlandshorebirds, beginning
riparian corridors, and introduced contaminantsin earnest during the 1800s. Development,
into many remaining wetland areas. Some of theagriculture, and water diversions were not as
most severe wetland damage occurred as a resultextensive as that in the Delta Region. Therefore,
of filling large areas of the Bay Region in order tothe losses of these species in the Bay Region,
create additional land area for industry as well asalthough severe at times, neverreachedtheextent
for residential areas that became more abundant asof the Delta Region. Much of the declines in
the twentieth century progressed, waterfowl numbers in the Bay Region during the

nineteenth and twentieth centuries can be
The hydraulic mining practices in watershedsattributed to losses incurred in other portions of
upstream of the BayRegion resulted in thethe state.
deposition of millions of cubic yards of sediment
and debris. In addition to adversely affecting the" Existing Conditions. The Bay Region includes the
numerous wetlands of the region, thisentire watershed for the San Francisco Bay.
sedimentation reduced channel depth, makingHowever, issues associated with the CALFED
dredging necessary in ordertokeepthewaterwaysProgram occur primarily in the area of Suisun
navigable. Dredge spoils were merely placed onMarsh and Bay and northern San Pablo Bay.
top of existing levees or within wetlands andTherefore, the description of existing conditions
riparian areas, eliminating these areas asfocuses on this area. Suisun Bay supports large
productive natural communities, areas of tidal flats that provide important foraging

habitat for shorebirds. Suisun Marsh supports
Special-Status Species. Prior to agriculturalmostly saline emergent wetland, which provides
development and settlement of the Bay Region,habitat for salt marsh species that prefer
diversity of plant "species was higher than. it hasinfrequently flooded salt marsh habitat.
been since, but was not as diverse as in the Delta
Region (although the two regions shared many ofNatural and Agricultural Communities. The Bay
the same species). Six plant species once presentRegion contains extensive areas of tidal flats
in the Bay Region have been extirpated. Many Of.remaining .from pre-settlement eras. Tidal flats
these were dependent on the tidally influencedinclude shoals, sandymud bars, and portions of
lowlands, streambeds that are exposed at low tide. Tidal

fiats are largely unvegetated, although some
Many if not all of the large mammals,once presentemergent vegetation may be present. Bay Region
in the Delta Region were also historically presenttidal flats provide resting and foraging habitat for
in the Bay Region. These species also met similarseveral bird groups. California (Larus
fates. Habitat fragmentation and d.estruction, ascalifornicus) and ring-billed gulls (Larus
well as subsistence and market hunting, alldelawarensis) use tidal flats as resting areas.
combined to eliminate many species from the BayDuring spring and fall migration, large numbers of
Region. Some species that used the higher uplandshorebirds congregate to forage on invertebrates
and cliff parts of the region lingered for some timein and on tidal flat substrates. Mammals such as
into the twentieth century, but were driven offbyraccoons (Procyon lotor) and skunks (Spilogale
activities associated with continued industrial andand Memphitis sp.) also forage on Bay Region
residential development, tidal flats.

Waterfowl and Shorebirds. The Bay Region has Saline emergentwetland is confined .to the Suisun
always been a major waterfowl and shorebird areaBay/Marsh boundaries and along the northern
due wetlands with the extensive shore of San Pablo Bay. Common plant speciestoits combined
open-water habitats. As with the Delta Region,associated with saline emergent wetland include
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cordgrass (Spartina sp.), pickleweed (Salicorniatall emergent vegetation that grows in the more
sp.), and saltgrass (Distichlis spicata). Each plantbrackish areas.
species typically occupies a specific elevational
band in relation to the mean tidal water level. Waterfowl Bnd Sl~orebirds. The Bay Region is an

important waterfowl area for the Pacific Flyway
Upland communities exist on hills and plateausand may contain more than one million birds as
which surround the Bay Region lowlands. Thethey migrate through the area. Mid-winter
dominant community in these areas is non-nativewaterfowl surveys in 1991 estimated nearly
grassland with a varied shrub and oak overstory.268,700 waterfowl in the entire Bay Region,

including approximately 265,000 ducks, primarily
Special-Status Species. Thirty-five special-statusscaups~ (Aythya sp.), scoters (Melanitta sp.),
plants have known occurrence in the Bay Region.canvasbacks (Aythaya valisineria), ruddy ducks
The saline and brackish emergent marsh habitat of(Oxyurajamaicensis), and northern pintail (Anus
Suisun Marsh supportspopulations of two plantacuta).
species that are now federally listed as
endangere’d: Suisun thistle (Cirsium hydrophilumThe Bay Region is a particularly important area
var. hydrophilum) and soft bird’s-beakforshorebirds, supportingmore shorebirds than all
(Cordylanthus mollis ssp. mollis). Mason’s other California coastal wetlands combined. An
lilaeopsis (Lilaeopsis masonii) (state listed as rare,estimated 300,000 to 400,000 shorebirds in the fall
no federally listed status) occurs in brackish orand 600,000 to one million shorebirds in the
freshwater tidal marshes of Suisun Bay/Marsh.¯ spring can be found in this region.

Forty-one special-status wildlife species have7.2.1.3 Sacramento River Region
known occurrence or could potentially occur in
the Bay Region. The majority of these species areThe region contains the entire drainage of the
associated with upland grasslands and freshwaterSacramento River and its tributaries, and extends
emergent wetlands and are restricted in their rangefrom Collinsville in the south to the Oregon
because of the fragmentation and low diversity ofborder in the north. The Sacramento River
habitats. Species such as bald eagle (HaliaeetusRegion contains a large diversity of both lowland

¯ ,lencocephalus) and peregrine falcon (Falcoand upland habitats and species. Remnants of
raexicanus) are seasonal visitors to the Bayriparian eommunities alongtheSaeramentoRiver
Region. Two federally listed and state-listedand tributaries are all that remain of once very
endangered species occur in saline emergentproductive and extensive riparian areas. Wetlands
wetlands of the Bay Region: the salt marsh harvestoccupy many areas ~ along Sacramento River
mouse (Reithrodontomys .raviventris) and theRegion waterways, but are not as extensive as
Califomia clapper rail (Ralius longirostris wetlands found in the Delta Region. On the other
obsoletus). The salt marsh harvest mouse ishand, grasslands and wooded upland communities
known from occurrences in SuisunMarsh, islandsare more abundant in this region than in the
in Suisun Bay, and saline emergent marshes southpreviously described Delta and Bay regions.
of Suisun Bay. The California clapper rail isAgricultural lands also occupy a significant
known from occurrences in Suisun Marsh andpo~ion of the Sacramento River Region.
islands in Suisun Bay. California black railsOpen-water areas occur mainly on the larger
(Laterallus jamaicensis coturniculus) occur in waterways, and where waterways converge. The
saline emergentwetlands of Suisun Marsh, islandssections below describe the vegetation and
ofSuisunBay, andsalineemergentmarshesofthewildlife resources for the upper and lower
Contra Costa shoreline. California black rails arewatershed areas of the region.
state listed as threatened. The salt marsh common
yellowthroat (Geothlypis trichas sinuosa) uses the
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Historical Perspective. =Perhaps the most drastic native bunchgrasses ’ sufferedthe greatest
difference between the historic Sacramento Riverreductions.
Region and that which is present today is the lack
of lush, unbroken riparian areas. Development,As with the grasslands, many Sacramento River
agriculture, fuel, and construction needs destroyedRegion vernal pools were destroyed with the
and fragmented most riparian areas, especiallydevelopment and expansion of agricultural and
between the early nineteenth and mid-twentiethurban areas. Vernal pools are important and
centuries. Native perennial grasslands coveredscarce communities. They develop in shallow
vast areas of the region, but have since beenbasins that form in flat-to-hummockyterrain. Soil
farmed invaded non-native annuals, durapans underlying the basins wateror by prevent

infiltration and the nearly level terrain inhibits
Low-lying areas of the region were once routinelysurface runoff. Saturated soil conditions cause the
flooded, replenishing nutrients and providingwater table to become exposed because it is
water to many portions of the region not situated"perched" on the durapan. Hence, surface water
along waterways.    However, diking and accumulates in the basins, forming a seasonal
construction of levees to protect agricultural lands. wetland. Vernal pools are dominated by
and the many residential areas has changed this,terrestrial/endemic annual species~ with perennial
and many former communities dependent on theand aquatic species often contributing significant
regular floods perished. Marshes and emergentcover. Although vernal pools are an ephemeral
wetlands were never as abundant as in the Deltaaquatic habitat, some invertebrates ~ and
and Bay regions due to inherent differences in theamphibians have life histories, that allow them to
geomorphology of the regions, but vernal poolsutilize vernal pools.
were important wetland resources that were
historically abundant and have decreasedThe Sacramento River Region floodplains
dramatically with the agriculture and developmentoriginally supported vast riparian woodlands along
of the last two centuries, the major rivers. Historical maps and accounts "

indicate the existence of continuous forests up to
Natural and Agricultural Communities. Measurable, 5 miles wide along the Sacramento River, plus
documentable changes in the natural landscape ofextensive forests on high terraces even farther
the Sacramento River Region began soon after thefrom the river.. Pre-settlement estimates of
Spaniards first settled in California during theriparian vegetation along the Sacramento River
1770s. Spanish settlers introduced a wide varietyrange from 800,000. to 1,000,000 acres, not
¯ of annual grasses and forbs from theincluding the extensive forests along some
Mediterranean region. Hundreds of additionaltributaries.
non-native plants arrived from around the world
during the 1800s. Many of these inh’odueedWithin the Sacramento River Region, riparian
species were aggressive and successfullyforests were extensively cleared within a few
out-competed the native species and settleddecades of the discovery of gold. Trees were cut
permanently into the California landscape,to fuel boats, build and heat towns, and make way
Grasslands were particularly hard hit by thefor levees, farms, and harbors. By 1939, it is
introduction of non-natives, especially during nearly riparianestimatedthat 90%of thehistoric
times of heavy grazing or drought. By 1945, mostzones had been eliminated. In the mid-1980s, the
of California’s grasslands were no longerarea of mature riparian forest along the

Sacramento River was estimated to be 2% of thedominatedbynativeplants. Theconversionof

many grasslands to irrigated croplands and urbanestimated historical riparian forest.
areas also contributed to the decline in native.

Grassland communities The higher elevations within the Sacramentograssland. dominated by
River Region are dominated by conifers and
hardwoods. These areas have sustained some
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development and logging, but have suffered lessstreams along the length of the Central Valley.
of a decline than the. other communities of theThe drainage of wetlands and reclamation for
region, agriculture produced substantial losses c~fhabitat,.

and subsequent losses in giant garter snake
Marshes and emergent wetlan~ls were historicallyabundance. Additionally, the introduction of
more abundant within the Sacramento Riverpredators, such as largemouth bass, have limited
Region than they are today, but never to the extentthe foraging habitat of this piscivorus snake. By
found in the Delta Region. Losses of thesethe 1970s, the giant garter snake was reduced to a
communities resulted from levee construction,few lowland areas in the Sacramento River
reclamation for agriculture, construction of canalsRegion.
and harbors, and urban development.

Watotlowl and Shorebirds. Waterfowl in the
Special-Status Species. Prior to the habitat and "Sacramento River Region outnumber shorebirds,
community changesresultingfrom settlement andand both groups have gone through population
development in the Sacramento River Region,fluctuations over the last two centuries. Market
therewere several plants and animals present thathunting until the 1920s affected many waterfowl
have since been extirpated from the region. Thepopulations in the Sacramento River Region.
rose-mallow (Hibiscus lasiocarpus) had a Conversion of natural habitats to agricultural and
historical range Which included the banks andurban uses, and drought conditions contributed to
backwaters of the Sacramento River as far northdeclines in numbers of waterfowl and shorebirds
as Red Bluff. Since the 1840s, this species hasusing the Sacramento River Region. After the
severely declined due to habitat loss resultingmid-1930s, waterfowlpopulationsincreased in the
from flood control, levee protection, bank Sacramento River Region. Favorable weather
protection, and erosion control projects, as well aspatterns on the Canadian breeding grounds and a
agricultural, urban, and recreational development,reduction in hunters during World War II may
Its only current Sacramento River Regionhave contributed to these increases. Also, labor
existence is believed to consist of a few disjunctshortages extended the time required for
populations in Butte and Glenn counties, harvesting rice and other grains, which provided

additional forage for waterfowl. Declines in
The yellow-billed cuckoo once maintained highSacramento River Region waterfowl and
breeding densities in the Sacramento Valley.shorebird populations due to unfavorable
However, the loss of riparian habitat, andconditions on their breeding grounds occurred.
widespread use of DDT and other .chlorinatedduring the late 1950s and during the mid-1980s.
hydrocarbons that killed insects serving as a foodPopulations recovered after these periods of
source for the cuckoo led to substantial declines indecline.
cuckoo numbers. A 1977 survey concluded that
no more than 200 nesting pairs remained in theExisting Conditions. The Sacramento River Region
state of California. Another statewide surveycontains numerous habitat types, many of which
conducted 10 years later concluded that betweenare remnants of historically larger expanses,
31 and 42 nesting pairs remained: including agricultural lands, fresh and saline

emergent wetlands, riparian zones, scrubland,
The giant garter snake (Thamnophis gigas) huntsconiferous and hardwood forests, and native and
and seeks cover in cattails or bulrushes along t.henon-native grasslands.    The majority of
edges of open, calm water. Exposed banksspecial-status plants and wildlife in the region are
covered with grass are used for basking in the sun,associated with grasslands.
and uplands dotted with rodent.burrows are used
for cover and refuge from flood waters. Natural and Agricultural Communities. Mixed
Historically, giant garter snakes inhabited floodconiferous forest is the most abundant natural
basins, freshwater marshes, and small tributary
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community in the Sacramento River RegionSwainson’shawk(Buteoswainsoni),ferruginous
(3,690,000 acres). The lowland areas of thehawk (13uteo regalis), greater sandhill crane (Grus.
Sacramento River Region are dominated bycanadensis), and loggerhead shrike (Lanius
agricultural land, occupying approximatelyludovicianus).
1,984,000 acres. Agricultural crops in the
Sacramento River Region include grains, pasture,Waterfowl and Shorebirds. Private duck clubs and
rice, orchards and vineyards, and vegetables,state and federal refuges in the Sacramento Valley
Grains and pasture are the most abundant crops inprovide essential habitat for wintering waterfowl
the region, at 601,000 and 442,000 acres,and shorebirdsoftheSacramentoRiverRegion..
respectively. Approximately 242,000 acres isApproximately 60% of the Pacific Flyway
naturally unvegetated (barren) land in thewaterfowl population wint6rs in the Sacramento
northeast portion of Shasta County that consists ofValley. Midwinter waterfowl surveys in 1991
lava beds and similar substrates unsuitable forestimated 2,127,800waterfowl in the Sacramento
vegetation. Valley, including approximately i,432,000 ducks

and 572,800 geese.
Estimates of riparian vegetation acreage in the.
Sacramento River Region vary widely. TheSacramento Valley wetlands also provide
Sacramento River Environmental Atlasimportant habitat for shorebirds, with more than
documented 13,107 acres of "young trees,140,000 shorebirds counted in thevalleyduring
sub-climax, and climax native vegetation" on highwinter 1992 to 1993. The Sacramento Valley is
and low terraces along the Sacramento River fromparticularly important to shorebirds in the spring,
Colusa to Keswick Dam (excluding vegetationwhen 30,000 to 300,000 shorebirds Use wetlands
along tributary rivers and streams). The lower 60in the valley as staging areas during migration to
miles of the Sacramento River are leveed andnorthern breeding grounds.
support relatively little riparian vegetation..
Approximately 157,000 acres ofwetlands occur in 7.2.1.4 San Joaquin River Region
the Sacramento River Region, comprising 1.3 % of
the region. Open water accounts for 122,000The San Joaquin River Region has many
acres, or l% ofthe region. similarities to the Sacramento River Region

including terrain, climate, tiabitats, and species.
Special-Status Species. Sixty-five special-statusHistoric and present differences between the two
plants occur in the Sacramento River Region: Theregions do exist, however. For example, the San
largest number of special-status plant species inJoaquin River Region’s riparian regions are not
this region occurs in grassland, which includesand have not been as extensive as that found in the
vernal pools. The next-largest number ofSacramento River Region, whereas the San
special-status species occurs in chaparral andJoaquin River Region has more land devoted to
montane hardwood, agriculture. Many riparian communities within

the San Joaquin River Region were lost when
Thirty-nine special-status wildlife species couldhistoric waterways ran dry as water was diverted
occur in the Sacramento River Region. Thethrough irrigation channels and artificial
majority of these species are associated withdrainages. Isolated riparian communities exist in
grasslands, .freshwater emergent wetlands,.lakes,the lower portions of the San Joaquin River
and rivers on the valley floor. Many of theseRegion, and more intact communities can be
species have been listed by federal and statefound along the eastern reaches of the region.
wildlife agencies because of habitat lossWetlands can be found in the northern and
associated with agricultural development andwestern reaches of the region, and are less
water projects. Grain crops also provide abundant in other parts of the region. The section
important habitat for species such as the Aleutianbelow describes the vegetation and wildlife
Canada goose (Branta canadensis leucopareia),
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I
resourcesfor the upper and lower watershed areasHistorically, wetlands were abundant in the" San
of the region. Joaquin River Region’s northern and southern

reaches. Wetlands hardest hit by the minerals,
Historical Perspective. As with the Sacramentosalts, and pesticides were those in the |
River Region, the San Joaquin River Region hassouth-central and southern portions of the region
lost most of its historic riparian areas, mostly duewhere many waterways terminated. Losses of []
to agriculture. Agriculture developed early andother wetlands in the region resulted from |
quickly in the region and has remained thediversion and reclamation activities associated
dominant land use. Historically; the lowlandswith urban arrd agricultural uses. []
were a large floodplain of the San Joaquin River |that supported vast expanses of permanent andRiparian areas along the wetlands and waterways
seasonal marshes, lakes, and riparian areas,of the San Joaquin River Region were historically
Almost70% of the lowlands has been converted not as abundant as those of the Sacramento River
to irrigated agriculture, with wetland acreageRegion, but many dense, continuous stands were
reducedto 120,300 acres. ’ present into the " mid-nineteenth century. I

Eventually most were cut down for human use or 1
Upland shrubs and oak woodlands that surroundcleared to make way for agriculture. By 1939,
the San Joaquin River Region to the east, west,nearly 90% of the region’s historic riparian zones
and south are less intact than they were prior tohad been eliminated. An example of remnant 1
the twentieth century. Development .and waterriparian habitat is Caswell State Park. Non-native 1

diversions adversely affected some of these areas,trees such as eucalyptus were introduced into the
Wetland areas were once, very common in theregion to serve as wind breaks adjacent to many
northern, southern, and parts of the westernagricultural areas. ¯
reaches of the San Joaquin River Region, but
since the mid-nineteenth century they have been~Most upland areas surrounding the San Joaquin
reduced to a fraction of their historic acreage. River Region have remained more or less intact.

Some of the more herbaceous shrubs and most if
Natural and Agricultural Communities. Significant not all the native grasses have been overrun and 1
changes to the natural landscape in the Sanout-competed by the non-native annuals. Some
Joaquin River Region began during the latedevelopment and water storage and diversions
eighteenth century. Agriculture developedhave helped diminish some upland communities. ¯
quickly, and numerous waterways were altered ¯
and channels eons~Tucted in order to irrigate theseThe higher elevations within the San Joaquin
agricultural lands. Many plant communities andRiver Region are dominated by conifers and
wetland areas were lost due to a reduction inhardwoods. These areas have sustained some
available water. As the use of pesticides increaseddevelopment and logging, but have suffered less
in the twentieth century, many wetlands wereof a decline than the other communities of the []
poisoned by the runoff from the agriculturalregion. 1
communities. By the mid-twentieth century
another problem, high salinity, became apparent.Special-Status Species. Similar to all of the other ¯
Repetitive irrigation and high evaporation in theregions, changes in the natural landscape in the!
low-lying areas of the San Joaquin Valley leftSan Joaquin River Region took its toll on plant
many minebals and salts behind. Some areasand wildlife species. As with the Sacramento 1
became unusable for agriculture, and nearbyRiver Region, the rose-mallow has been adversely

1wetlands were adversely affected by the salineaffected by water and .levee projects, as well as
runoff from these lands, agricultural and urban development in the San 1

Joaquin .River Region.    Historically, the
!rose-mallow occurred along the San Joaquin River

as far south as Lathrop, but now is limited to
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occurrences in San Joaquin County. The.and pesticides had a confounding detrimental
Californiajewelflower(Caulanthuscalifornicus) effect on numbers. Initially, waterfowl and

i is anotherplantspeciesgreatlyreducedinnumbershorebird recovery in the San Joaquin River
within the San Joaquin River Region. TheRegion was not as successful as in the Sacramento
historical range of the California jewelflowerRiver Region. Recent efforts to restore damaged

I covered much of the Tulare basin and severalwetlands, prevent harmful runoff from entering
adjoining valleys. Competition with non-nativethe wetlands, and manage agricultural lands to
grasses, grazing, and agriculture led to thefavor waterfowl and shorebirdsduringthewinter
California jewelflower’s decline. At the time itmonths have aided recovery of these species.I was as endangered 1990,species waslisted in the
known, from only 10 populations. Since then,Existing Conditions. The San Joaquin River
several more populations have been discoveredRegion is dominated by agricultural lands. TheI during the recent wetter winters, lowlands are similar to those in theregion’s

Sacramento River Region, but tend to be more
As with the Sacramento River Region, thearid in places. Natural communities in the region

I yellow-billed cuckoo has drastically declined ininclude native and non-native grasslands,
the San Joaquin River Region due to the loss ofwetlands, sparse riparian zones, chaparral, mixed
riparian communities and the use of pesticidesconiferous woodlands, and foothill hardwood

I such as DDT. Similarly, the giant garter snake haswoodlands. Urban areas are expanding in many
suffered losses in the San Joaquin River Regionformer farming and agricultural towns.
due to agricultural development and loss of

I wetlands. The giant garter snake has beenNatural and Agricultural Communities. The natural
extirpated from most of the San Joaquin Riverterrestrial community types in the San Joaquin
Region. The San Joaquin antelope squirrelRiver Region occupy approximately 4.6 million

I (Ammosper mophilus nelsonO is endemic to the acres out of a total land area of 8.3 million acres.
semi-arid grasslands of the western and southernGrassland, dominated by non’natives, is the most
San Joaquin Valley. Historically, the squirrelsabundant natural community in this region, with

I were distributed from southwestern Merced 1.1 million acres, mostly on the edges of the
County, along the floor of the San Joaquin Valleyvalley floor. Valley foothill woodland is the next-
to its southern end, east along the base of themost-common natural community, occupying.l.4

t Tehachapi Mountains,~ and north to Tipton inmillion acres of the foothill areas of the region.
Tulare County. Additional popu!ations occurred The lowland areas of the San Joaquin River
in the Cuyama "Valley and Carrizo plains.Region are dominated by approximately 3.1

i Agriculture and grazing reduced favorablehabitatmillion acres of agricultural land. Crops include
and San Joaquin antelope squirrel populations,pastures, orchards and vineyards, vegetables,
Approximately 74% <~f their habitat remained incotton, grains, and rice. Pastures, orchards, and

i 1945, and by 1979 less than 20% remained. More vineyards are the most abundant croplands in the
recent surveys have determined that no primeregion. An estimated 30,800 acres of riparian
habitat for this species remains in the San Joaquinvegetation existed in the San Joaquin River
River Region. Region in 1977.

WaterfowlandShorebirds. Waterfowl and shorebird Approximately 138,000 acres of freshwater
numbers in the San Joaquin River Region wereemergent wetlands occur in the San Joaquin River

I historically greater than those in theSaeramentoRegion, mostly in western Merced County.
River Region. In addition to the factors thatUpland chaparral and woodland communities are
reduced waterfowl and shorebird populations indrier than those in the Sacramento River Region,I the Sacramento River the aforementioned have remained intact toRegion, and relatively compared
loss of additional wetlands in the San Joaquin
River Region due to the accumulation of minerals
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their historic extent except for some clearing forwildlife agencies, and development and
logging and grazing, environmental stakeholders have initiated and

begun to implement large scale conservation
SpociaI-Status Spocios. Sixty-nine special-statusplanning efforts to reduce the conflict between
plant species occur in the San Joaquin River~ development and listed species recovery.
Region. The largest number of special-status
plant species (18) occurs in grassland. TheHistorical Perspective and Existing Conditions
second-largest number of special status plantThe most dramatic difference between the historic
species (16) occurs in valley foothill woodland, service area and that which is present today is the

fragmentation of what were once large contiguous
Forty-six special-status wildlife species occur inblocks of habitat such as chamise-redshank
the San Joaquin River Region. Most of thesechaparral; coastal sage scrub, grassland, oak
species are associated with grasslands, freshwaterwoodland, Oak savanna, southern oak woodland-
emergent wetlands, lakes, and rivers that occur onforest, riparian woodland-forest, succulent scrub, ~
the valley floor. Many of the species have beensand dune habitat, alkali desert scrub, desert
listed by federal and state wildlife agenciesriparian habitat, desert wash, freshwater/saltwater
because of habitat loss associated with agriculturalmarsh, and coastal strand. These habitats were
development and water projects. The kit fox and located in three sub-areas; the Central Coast
several species of kangaroo rats are examples ofService Area, South Coast Service Area, and
these species. Grain crops do, however, provide.Southern Deserts Service Area. ¯
important habitat for species such as Aleutian
Canada goose, Swainson’s hawk, ferruginousNatural and Agricultural Communities.Significant
hawk, and greater sandhill crane, changes to the natural landscape in the service

areas occurred in the late 1800s and early 1900s
Watoffowl and Shorobirds. The San JoaqUin River with land conversions to agriculture, a pattern
Region supports hpproximately 25% of thesimilar to the San Joaquin River Region. That
Central Valley waterfowl and shorebirdpattern shifted dramatically compared to the San
populations and up to 30% of the wintering duckJoaquin River Region as arban growth in the
population. Winter shorebirdnumbers in 1992toservice areas starting in the 1900s began to
1993 were estimated at 66,700 birds. Betweendisplace agricultural lands and convert large areas
100,000 and one million shorebirds wereofremaining native habitats.
estimated during annual spring staging between
1988 and 1992.

Special Status Species.Similar to the San Joaquin
7.2.1.5 SWP and CVP Service Areas Outside River Region and the Tulare Basin, changes in the

the Central Valley natural landscape in the service areas took a toll
on plant and wildlife species. California condor,

The SW-P and CVP service areas outside of thelight-footed clapper rail, California least tern,
Central Valley contain a large diversity of bothLeast Bell’s vireo, Belding’s savannal~ sparrow,
lowland andupland habitats and.species. UrbanSouthwestern willow flycatcher, California
growth has reduced the area and connectivity ofgnatcatcher, Mohave g~’ound squirrel, Morro Bay
important habitats that are critical to sustaining akangaroo rat, Santa Ana River woollystar, and
wide variety of unique plants and animals. TheSanta Ynez false-lupine are all examples of
conflict between urban growth and conservationspecies that have been listed.
of native habitat has resulted in the listing of a
number of plants and animals that were threatened
with extinction. In response, local land use
agencies working with state and federal fish and
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7.2.2 Environmental species, and changes in non-indigenous/

Consequences: Vegetation introduced species;

¯ Area of agricultural land providing habitatandWildlife
value;.

7.2.2.1 Assessment Methods
° Habitat patterns for plant communities (for

The plant co.mmunity classification system that is example, spatial orientation of habitats, and
used is a modified Holland system (Holland connectivity, landscape-level diversity);

community approach assumes1986). This that
those, species dependent on a plant community° Number of known special’status species
would generally be affected in the same direction and/or areaswith ~/ critical habitat
by a particular CALFED action; that is, if a plant designation;
community is adversely affected, the associated
plants and animals will most likely be similarlȳ Area and quality of plant communities

occupied by special-status species;affected. and

Some CALFED actions could have a direct effect̄ Area and quality of rare natural communities
on specific environmentalvariables such as flow, or significant natural areas.
water quality, and substrate. Changes in these
environmental variables could affect plantTwo types of analysis have been included to
communities by changing rates of erosion,address plant community, and associated wildlife
sedimentation, or water availability by directlyspecies: (1) changes in areal extent due to direct
creating riew plant communities, or by removingloss, conversion, or creation of plant communities;
or converting existing communities. These impactand (2) changes in quality. Changes to the areal
mechanisms may cause changes in the qualityextent of vegetation have been defined and
and/or qu.antity of plant communities andanalyzed using various tools in Geographic
associated wildlife. Changes may also affect theInformation System (GIS) and hard-copy mapping
number of special-status species and/or the area orthat focus primarily on spatial analysis of a plant
quality of rare natural communities by alteringcommunity area. The change in acreage of each
existing foragi.ng, living, and breeding areas,plant community is used as the quantitative
These changes in quality and quantity are themeasure of impacts on wetland and terrestrial
measures used to determine impacts of thehabitats, associated vegetation and wildlife, or
alternatives being considered. Indirect impactsspecies groups. The assessment of qualitative-
such as noise or human disturbance could alsoimpacts on plant communities considers
affect habitat quality but cannot be used togeographic extent, distfibution, quality, andspatial
differentiate between alternatives at theconfiguration. Aprojectthataffeetstheeontinuity
programmatic level, of a linear riparian plant community or drainage

patterns in wetlands, for example, may have
Several general categories of impact measuresgreater impact than those res.ulting from changes
were assess impact in areal extent.The severity of impacts isusedto thelevelof of the
CALFED alternatives on vegetation, wildlife, and d̄etermined by the magnitude of changes in quality
special-status species, including: or condition of the plant communities.

¯ Area of natural plant communities includingGeographic comparisons have been made using
associated wildlife and plant species; electronic databases and hard-copy maps of plant

community Results of this analysisdistributions.
¯ Quality of natural plant communitiesprovided information on the likelihood of

including the associated wildlife and plantaffecting a given plant community or
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special-status species with the implementation of7.2.2.2 Significance Criteria []
a particular alternative.

The significance of any of the CALFED actions         ¯
The best available information has been used forwould vary depending on the environmental
special-status species. The California Departmentsetting in which the activity occurs. Thresholds of
ofFish and Game (DFG)National Diversity Datasignificance for a given impact may include ¯
Base (NDDB) locatibn information on flexible standards that recognize differences in the
special-status plants and animal species has beenenvironmental setting. Thresholds may also be
used in the analysis, qualitative or quantitative. The general nature of ¯

the planning and the broad range of settings and |
Approximate impact footprints corresponding toimpacts dictate the use of qualitative thresholds of
proposed alternative features were generated usingsignificance at this programmatic stage. The
GIS and the NDDB. A list of special-status plantthresholds.can and will be made more definitive |and animal species potentially occurring withinand more quantitative at the project-specific level.
thesefootprintswasproduced.

The significance criteria identified for evaluation         !
The habitat requirements .of each species, asof impacts to vegetation and wildlife resources
defined in the literature (RAREFIND and CNPS), are:
were used to evaluate the effect of changes ¯
resulting from alternative features on thesē Temporary .or permanent removal, filling,
special-status species. Each species has been grading, or disturbance Lof wetlands and
identified as potentially being either positively riparian communities (for criteria related I
impacts, negatively impacts, or not significantly agricultural crop loss refer to Chapter 8:
impacted (see Table 7.2-2). Mitigation measures Section 8.1.3.2);
are presented that would minimize or eliminate 1
these negative impacts. ¯ Substantial decrease in the area of important

wildlife habitats or use areas in watersheds of
It is assumed that the distribution and abundance major tributaries to the Sacramento and San
of special-status species is proportional to the¯ Joaquin rivers;
amount and quality of habitat available.
Assessment of impacts is based on the potential to° Substantial fragmentation or isolation of ¯
impact a special-status species, its critical habitat, wildlife habitats or movement corridors,
and/or its range, especially riparian and wetland habitats;

Rare natural communities and significant natural¯ Decrease in the amount of available forage i
areas were treated qualitatively in part because including forage from agricultural lands for
specific data on the location of the project features wintering waterfowl; ¯
in relation to specific areas or communities were |
not generally available. DFG mapping of vernal̄ Increase in the potential for outbreaks of
pools, and the NDDB and files were utilized to wildlife diseases; []
obtain some quantitative information regarding |
effects to rare natural communities. ° The permanent loss ofoccul~ied special-status

species habitat or direct mortality of []
special-status species; |Potential land use changes due to the various -

alternatives are depicted in Chapter 5: ° Reduction in the area or extent of
Sections 5.2.1, 5.2.2, 5.2.3, 5.2.4 and 5.2.5. special-status communities; and ¯
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I ¯ Reduction in area or habitat value of critical7.2.2.4 Comparison of Program Alternatives
habitat areas designated under the federal to No Action Alternative
Endangered Species Act.

The impacts to vegetation and wildliferesulting
7.2.2.3 Comparison of No Action Alternative fromthe storage and conveyance program element

i to Existing Conditions will vary by alternatives, as discussed below.
Impacts to vegetation and wildlife resulting from

Effects of the No Action Alternative are evaluatedother program elements, such as ecosystem
relative to the existing conditions. The time framerestoration, do not vary substantially from oneI identified for the Action Alternative is the alternatives to another at the level.No programmaticyear
2020’. The differences between-the No Action Therefore, the discussions of environmental
Alternative and existing conditions result fromconsequences associated with other program

I changes in water project operations in elements are not grouped by alternatives. In thoseresponse.to
new or modified facilities, increased or reducedcases where no environmental impacts have been
demands, changes in cropping patterns to moreassociated with a program element within a

I permanent crop types, and new water resourceregions, the program element is not discussed
projects that could affect the area and quality of
existing habitat. New or modified facilitiesDelta Region

I include new surface water and groundwater
storage, new conveyance, andmodified reservoirStorage end Conveyance
discharge structures. Changes in demand for

I water could result from increased SWP and CVPAlternative 1. South Delta modifications for
needs, land retirement, full use of.existing waterconveyance facilities could include direct impacts
’rights, revised environmental flow needs, andrelated to the construction of a barrier at the head

I increased wildlife refuge needs. Watershedof Old River and flow and stage control facilities.
management activities would be the same asImpacts resulting from construction of new access
existing conditions under the No Actionroads, contr61 buildings, and other facilities could

I Alternative. potentially remove and disturb natural
communities that may include emergent wetland,

Although operations and surface-water andriparian shrub and woodland, and grassland and

I groundwater storage would change under the Noruderal vegetation. Specific acreages of habitats
Action Alternative, inflow and outflow would would depend on the specific design and location
most likely be similar to flows under existingof facilities to be constructed.

i conditions. Operations rules and demands, similar .
under both the No Action Alternative and existingSouth Delta modifications could potentially result
conditions, could limit the ability to change flowin the removal of up to 5 acres of emergent
patterns and the associated salinity distribution inwetland and up to 15 acres of riparian scrub and
the Delta. As a result, the quantity and quality ofwoodland, and could potentially affect up to 50
wetland and riparian vegetation in the Delta wouldacres of ruderal vegetation. The barrier at the
not change appreciably. Similarly, positive andhead of Old River, depending on how it is

I negative on vegetation are operated, disrupt sufficientlyeffects andwildlife could tidalflow to
expected to be comparable between theNo Actionresult in the loss of tidal wetlands or change the
Alternative and existing conditions, plant, species composition of wetlands upstream ofI the barrier.

Construction of an intertie between the Tracy

I Pumping Plant and Clifton Court Forebay could
potentially affect emergent .marsh, riparian, scrub
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and woodland, and grassland and ruderal2 years for draining and settling. Consequently,
vegetation. The impacted acreages would dependaffected agricultural habitats could be temporarily
on the location and design of the intertie, lost until the affected lands are returned to

production after removal of the dredged, material.
Potentially affected common plant species could
include Fremont cottonwood (PopulusfremontiO, Alternative 2. Alternative 2 implications would be
various willow species (Salix sp.), westernsimilar tothose under Alternative 1. In addition,
sycamore(Platanus racemosa),blaekberry(Rubus for conveyance facilities, construction of a
sp.), common tule, and cattails. Associated10,000-cfs intake facility at the town of Hood
common wildlife species that could potentially bewould include construction of the intake, pumping
affected include emergent wetland wildlife,plant, and fish bypass structures, as well as
riparian wildlife, and grassland wildlife, relocation of Highway 160 and associated bridge.

These activities could potentially disturb and
South Delta modifications could include directremove natural communities that could incl.ude
impacts on agricultural lands related to theemergent wetland, riparian scrub and woodland,
Construction of a barrier atthe head of Old Riverand grassland and ruderal vegetation.
and flow and stage control facilities. ImpactsConstruction of an open channel from the town of
resulting from construction of new access roads,Hood to Lambert Road could potentially remove
control buildings, and .other facilities couldand disturb natural communities, which could
remove agricultural communities that couldinclude emergent wetland, riparian scrub and
include grain and hay crops, corn and sorghum,woodland, and grassland and ruderal vegetation.
other row crops, truck crops, pasture, orchards and
vineyards, and idled lands. Specific impacted.Construction of a setback channel on the
acreages would depend on the selected location ofsouttiwestern portion of Glanville Tract could
the facilities. The direct potential impacts of southremove and disturb natural communities, which
Delia modifications were assumed to be removalcould include emergent wetland, riparian scrub
ofless than 50 acres ofagricultural habitats, and woodland, and grassland and ruderal

vegetation. Approximately 350 to 450 acres of
Potential land use changes due to the various habitat could be created, including open water,
alternatives aredepictedinChapter5: emergent wetland, and riparian scrub and
Sections 5.2.1, 5.2.2, 5.2.3, 5.2.4 and 5.2.5. woodland communities. The created acreage of

wetland and riparian .plant communities is
expected to exceed the affected existing acreage.

Construction of an intertie between the TracyGr~issland and ruderal communities could
Pumping Plant and Clifton Court Forebay couldestablish on the new levee slopes. In addition,
potentially affect agricultural habitat. Thethey could affect agricultural communities.
impacted.acreage would depend on the location
and design of the intertie. Construction of a setback channel at McCormack

Williamson Tract could potentially remove and
The Clifton Court Forebay intake structure could disturb natural communities, which could include
potentially impact 15 to 20 acres of natural plantemergent wetland, riparian scrub and woodland,
communities including emergent wetland,and grassland and ruderal vegetation. However,
riparian, grassland, and ruderal habitat. Dredgingthe fl9oding of McCormack Williamson Tract
along a 4.9omile reach of Old River could affectwould create approximately 1,600 to 1,700 acres
riparian., and emergent wetland vegetation alongof shallow water habitat, including open-water and
the river. Dredge material would be disposed ofemergent wetland. Riparian scrub and woodland
on agricultural lands and, therefore, would notcould establish along the levees that would line the
affect natural communities. Dredged material isflooded island. The created acreage of wetland
assumed to be held on agricultural lands for
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and riparian communities is expected to exceedcommunities could establish on the new levee
the affected existing acreage, slopes.

North Delta channel modifications would includeAlternative 3. Alternative 3 implications would be
setback levees, set approximately 500 feet fromsimilar to those.un~ler Alternative 1. In addition,
the. existing levees, along the North MokelumneAlternative 3 conveyance creates the greatest
River from Interstate Highway 5 to the Sanimpacts on Delta Region vegetation and wildlife.
Joaquin River. Some acreage of existing naturalUnder Configurations 3A and 3B, a 45-mile,
communities could potentially be removed andisolated, open-channel facility would be

are constructed along the eastern side of the Delta.disturbedin locationswherelevees breached.
These communities could include emergentThe channel would include an intake facility near
wetland, riparian scrub and woodland, andthe town of Hood, a Highway 160 bridge
grassland and ruderal vegetation. Setting back therelocation fishsite,a bypassstructure,apumping
levees could create approximately 1,200 to 1,400plant, access roads, staging areas, and outlet
acres of habitat that could include open-water andfacilities. Construction of the isolated conveyance
emergent wetland, and could create riparian scrubfacility could potentially disturb, and remove
and woodland along the levees as well asnatural communities, which could include
grassland and naderal vegetation on levee slopes,emergent wetland, riparian scrub and woodland,
The created acreage of wetland and riparian plantand grassland and ruderal vegetation. The acreage
communities is expected to exceed the affectedof nonagricultural communities removed is
existing natural community acreage, estimated at approximately 100 to 200 acres. The

precise area of affected plant communities would
Creation of a Mokelumne River Floodway and depend on the design and location of the facilities.
east Delta Wetlands Habitat could disturb andImpacts would be similar if a pipeline were.
remove existing natural communities, which couldconstructed for conveyance rather than an open
include emergent wetland, riparian scrub andchannel. ¯
woodland,, and grassland and ruderal vegetation.
However, approximately 12,500 to 16,000 acres Permanent direct impacts to large riparian areas
of habitat could be created and could includeand associatedwetlandsatmajorstream crossings
shallow open water, emergent marsh, and ripariancould be avoided by properly designed siphons,
scrub and woodland. Creation of the Mokelumne but construction of the siphons could disturb
River Floodway and east Delta Wetlands Habitatriparian scrub ahd woodland and emergent
could also remove up to approximately 15,000wetland and associated wildlife.
acres of agricultural communities. Construction
of setback levees along Old River could removeConstruction of the isolated open-channel facility
approximately 2,600 to 2,900 acres of agriculturalcould potentially result in removal and temporary
communities, disturbance of agricultural lands at the intake

facility, at the Highway 160 bridge relocation site,
Flgoding of Tyler Island could createat the fish bypass structure, at the pumping plant,
approximately 8,000 to 9,000 acres of habitat, along the 45-mile channel, along access roads, at

open water, emergent staging areas, and at a buried outlet.Thewhichcouldincludeshallow
wetland, and riparian scrub and woodland,potentially impacted acreage of agricultural
Removal of existing levee sections could removecommunities was estimated as approximately 700
or to 900 acres. The precise affected area woulddisturbexistingnaturalcommunities,which
could include emergent wetland, riparian Scrubdepend on the design 0fthe facilities.
and woodland, and grassland and ruderal
vegetation. The created of wetland and Configuration 3B storag~ features would involveacreage
riparian communities is expected to exceed theconstruction of a 200,000-acre-foot in-Delta
affected existing acreage.. Grassland and ruderalstorage facility. Construction of this feature could
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remove and disturb natural communities, whichhabitats. Approximately 4,000 to 4,500 acres of
could include emergent wetland, riparian scrubopen water habitat, varying in depth, could be
and woodland, and grassland and ruderalcreated. Periodically, seasonal wetlands and
vegetation. Specific affected acreages wouldmudflats could potentially be supported by the
depend on the size and location of the storageDelta Region storage facility, which could
facility. Up to 15,000 acres of open-water habitat temporarily support shorebirds and waterfowl. In
of varying depth could be created. Periodically,addition, a 500-foot-wide zone on the eastem side
seasonal wetland and mudflats could potentiallyof Holland Tract would be dedicated to
be supported in the Delta Region storage facility,conveyance. If storage facilities were to be sited
which.couldtemporarily support shorebirds and on Holland Tract, approximately 3,500 to 3,700
waterfowl. The 200,000 acre-foot storage facility acres of agricultural lands could be affected.
in the Delta Region could potentially remove
approximately 6,000 to 7,000 acres of agriculturalConstruction of western, northern, and eastern
lands, south Delta intakes and isolated conveyance

facility channels could potentially disturb and
Configuration 3E conveyance would be similar toremove natural communities, which could include
that under Configuration 3A, and Configurationemergent wetland, riparian scrub and woodland,
3Estorage would be similar tothat in and grassland and ruderal veg,~tation.
Configuration 3B. Construction of setl~ack levees set approximately

500 feet along the western side of Old River could
Configuration 3H would includeisolated .potentially disturb and remove similar types of
conveyance facilities in the south and north Deltanatural communities. New emergent wetland and
areas. Other conveyance features would includeriparian scrub and woodland could be created.
the construction ofa Mokelumne River floodway,Approximately 500 to 600 acres of habitat could
east Delta Wetlands, and south Delta habitatbe created including shallow open-water,
modifications. These features could impact 16emergent wetland, and riparian scrub and
special-status species, woodland. The created acreage of wetland and

riparian plant communities is expected to exceed
Under Configuration 3I, some shallow waterthe affected existing acreage. Newherbaceous
habitat areas to be restored under the Ecosystemupland communities, including grassland and
Restoration Program would be located in the eastruderal vegetation, could be created on the levee
Delta, and restored and enhanced habitat areasslopes. Construction of the south Delta intakes
identified in the Ecosystem Restoration Programand isolated conveyance channels and the Old
for the south Delta located near the proposed newRiver setback levee could remove 900 to 1,000
diversions would be relocated to the northern andacres of agricultural lands.
western Delta..

The northern isolated Sacramento River intake
Storage facilities would be tied in with the 15,000-and conveyance channel would include a screened
cfswesternconveyaneefacilities. For example, ifintake at Hood and an open 15,000-cfs
Holland Tract were selected for this purpose itconveyance channel from Hood to the diversion
would potentially affect 600 to 700 acres ofon the San.Joaquin River. The potential impacts
natural communities including emergent wetlandof this facility in combination with the eastern
and grassland and ruderal vegetation, The precisesouth Delta intake and conveyance facility would

that would actually be removed or be the same as the potential impacts of the 15,000-acreages
disturbed would depend on the design of th~cfs isolated facility described under Configuration
storage facility. The design of this storage facility3E, with additional poten.tial impacts of the intake
and all other facilities discussed for all otherfacility on the San Joaquin River. This intake
regions would need to be designed to avoidfacility could include a low-lift pumping facility
special status species habitats and protectedand other structures. These facilities could
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potentially disturb and remove naturalthe Delta and its tributaries from mine drainage,
communities, which could include emergenturban and industrial runoff, wastewater and
wetland, riparian scrub and woodland, andindustrial discharge, and agricultural drainage.
grassland and ruderal vegetation. The affec[edLoadings of these constituents could be reduced
acreages would depend on the design and locationthrough source control and treatment.
of the facilities.

Water Use Efficiency
Configuration 3I conveyance and storage features
would contain similar elements toboth The Water Use Efficiency program ,will result in.
Configuration 3E and Configuration 3H. less water available to incidental habitats that are

dependent on existing inefficiencies. These can be
Ecosystem Restoration wetlands at the end of a field or riparian

vegetation in a drainage ditch or channel. There
The Ecosystem Restoration Program wouldare numerous examples of seasonal wetlands,
provide a range of benefits for Species occurrinḡ riparian corridors, and other habitats that have
in" both aquatic and terrestrial habitats. Thedeveloped as a result of water losses leaving a
Ecosystem Restoration Program could create orfield and traveling to another field or to a surface
restore the following natural plant communitystream or drain. Collectively, these habitat areas
types: tidal freshwater emergent wetland,have significant.vegetative and wildlife value.
non-tidal freshwater emergent wetland, tidallyReduction or elimination of losses that are reused
influenced channels and distributary sloughs,by these habitat areas could adversely impact their
shallow water habitat, shoals, open-water areassurvival.
within restored freshwater emergent wetland
areas, shallow open-water areas within restoredIn some instances, tailwaterreturn systems will be
freshwater emergent wetland areas, seasonalbuilt as an efficiency measure. Tailwater ponds
wetlands, riparian habitat, and channel islands;included in.the return systems can be designed to
and could protect vernal pools and adjacent bufferincorporate beneficial habitat areas. Generally,
lands, efficiency measures will result in both temporary

(from land grading and construction activities) and
The Ecosystem Restoration Program could alsopermanent (from reduced losses flow to habitats
protect existing riparian woodland, protect andboth on-farm and in district level delivery canals)
enhance channel islands, enhance seasonalloss of wetland and riparian communities:
wetland, and cooperatively manage agricultural
lands to improve habitat values for waterfowl andCropping patte .rn changes will also continue to
other wildlife. Most habitats could be restored onoccur in the future resulting in temporary (through
existing agricultural lands and relatively smallland fallowing, possibly for transfers) and
acreage of some natural plant communities would"- permanent (conversion of rice land and pasture to
be lost or converted to open water or other naturalvineyards and orchards) loss of Wintering
plant communities. The potential impact of thewaterfowl foraging habitat. These impacts have
ecosystem restoration on agriculture, for example,the potential of being significant, especially when
loss of is discussed in consideredagriculturalacreage, along withother agriculturalimpacts,
Chapter 8." Section 8.2.2 and Chapter 5, Sectionsuch as urbanization, that is removing valuable,
5.2.1. though perhaps not. ideal, habitat.

Water Quality Levee System Integrity

Implementation of the Water Quality ProgramThe Levee System Integrity couldprogram
could reduce loadings of organic and inorganicupgrade levees, including setback levees.
constituents (such as metals and insecticides) toImplementation of the program could affect
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existing levee habitats. Approximately 75% of theExisting natural terrestrial communities such as
existing levee area supports grassland and ruderalgrassland and ruderal habitats could be affected by
vegetation or largely unvegetated riprap and 25%restoration of seasonal wetland, riparian, and
supports riparian vegetation. Increasing theperennial grassland habitats. Potentially affected
landbase of levees could affect primarilycommunities are generally dominated by exotic
agricultural land and some grassland adjacent tograsses and forbs and are typically associated with
existing levees. Upgraded levees could berangelands and abandoned agricultural lands.
engineered to accommodate higher quality habitatPotential direct impacts on these habitats could
than currently exists, result primarily from occasional flooding to

restore seasonal wetlands. Conversion of existing
Coordinated Watershed Management annual grassland to perennial grassland could

cause temporary ground disturbance, but would
The watershed areas of the. Delta basicallyimprove habitat quality for native plants and
encompass the entire drainage basin of thewildlife. Relatively small grassland and ruderal
Sacramento aiad San Joaquin watersheds,habitat areas could potentially be affected by re-
Therefore, the upper watershed areas forthe Deltaestablishment of corridors or riparian habitat
Region are discussed under the Sacramento Riveradjacent to water courses. Losses of grassland
and San Joaquin River regions. Many of theand ruderal habitats could be partially or
proposed activities are expected to improve watercompletely offset by restoration of perennial
quality and flows in the watershed areas andgrassland and the natural re-establishment of
would also improve water quality and flows in theherbaceous vegetation along higher elevation
Delta. These improvements would benefit nativemargins of restored wetland and riparian habitats
vegetation in the Delta such as riparian andthat are not farmed.
freshwater marsh habitat and associated wildlife
species and speeial status species. Riparian communities such as scrub, woodland,

and forest would be directly restored. Since the
Bay Region ¯ type of riparian community that would be restored

is dependent on site-specific conditions, such as
Ecosystem Restoration local hydrology and soils, the area of each type of

riparian community that would be restored is not
The Ecosystem Restoration Program could resultpredictable. Little or no existing riparian
in a net increase in the following natural plantvegetation is expected to be directly impacted by
community types: shallow tidal perennial aquaticimplementation of the Ecosystem Restoration
habitat, tidally influenced saline emergentProgram because most restoration activities would
wetland, tidally influenced sloughs and deepoccur in Suisun Marsh and in existing historic
open-water areas within restored saline emergenttidal wetland areas adjacent to San Pablo Bay
wetlands, seasonal wetlands, riparian scrub, andwhere little or no riparian vegetation is present.
perennial g~assland. The Ecosystem Restoration
Program could also improve management of. Restoration of riparian corridors along sloughs
existing, degraded, seasonal wetlands,and channels would increase the connectivity
Implementation of the program could affectamong existing fragmented riparian areas in the
existing diked saline emergent wetland as a resultBay Region. The quality of existing riparian
ofrestorjn~tidal flow. Other actions proposed in habitats that are treated to control exotic plant
the program could primarily result in the loss ofspecies could also increase because treated
agricultural lands. Some existing wetland,habitats could become increasingly dominated by
riparian, and grassland habitats could be 10st ornative plants as a result of lessening competition
converted to open-water or other natural plantwith exotic species.
communities..
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An unknqwn quantity of riparian vegetation couldSan Joaquin River and Sacramento River Regions
also naturally re-establish as a result of restoration
of other habitat types. Riparian vegetation isStorage and Conveyance
expected to along marginsestablish the of restored
tidal slough, shallow-water, and wetland habitatAlternative 1. Configurations 1A and 1B do not
areas where the salinity and soil moisturehave storage associated with them in the San
conditions suitable to sustain riparian Joaquin River and Sacramento River regions.are
vegetation. To encourage the establishment ofSacramento and San Joaquin River Region
native species, periodic removal of exotic plantsConfiguration 1C storage facilities could inundate
may benecessary, between 18,000 and 32,000 acres in the

Sacramento Valley and up to 8,500 acres in the
Open-water and wetland habitats may be restoredSan Joaquin Valley. Changes in the area or
or enhanced under the Ecosystem Restorationqualityofplant communities inundated by storage
Program. Existing open-water .and wetlandfacilities could potentially also affect wildlife
habitats could be affected by restoration of tidalpopulations associated with those plant
perennial aquatic, tidal slough, wetland, andcommunities overa much larger surrounding area.
riparian habitats.

Saline emergent wetlands could benefit fromPotential land use changes due to the various
reestablishment of tidal flow to historic salinealternatives are depleted in Chapter 5:
emergent wetlands. An unpredictable quantity of$eetions 5.2.1, 5.2.2i 5.2.3, 5.2.4 and 5.2.5.
tidal flats could also be associated with restoration
of saline emergent wetlands.

Construction of off-aqueduct storage could result
Major agricultural cover types in the Bay Regionin the temporary or permanent loss or disturbance
include grain and hay crops, row crops, truckof wetland, riparian, annual grassland, valley
crops, pasture, and orchards and vineyards,foothill hardwood, and agricultural communities
Agricultural lands could be lost as a result ofas a result of inundation and construction of roads

of the Restoration and other infrastructure. The actualandimplementation Ecosystem area
Program. The impact of the loss of agriculturalhabitat types that would be affected by
land on wildlife is dependent on the affected coverconstruction of off-aqueduct storage facilities,

and attendant land-use practices,however, would depend on the siting, design, andtype
Approximately 109 species of wildlife are knownoperations of facilities. Construction of storage.
to make use of agricultural lands in the Bayreservoirs could fragment important habitats and
Region. disrupt wildlife movement patterns.    If

off-aqueduct reservoirs are located in watersheds
Water Transfers that support riparian vegetation, reservoirs could

also lead to the loss or degradation of riparian
To the extent that water transfers are completedhabitat downstream 6f reservoirs as a result of
for specific ecosystem benefits, including Deltasedimentsupplyinterruptiontothestream channel
outflow, benefits to vegetation and wildlife couldand alteration of stream hydrology. Some habitat
also occur within the Bay Region. types that could be lost or degraded as a result of

storage facilities, such as valley oak woodland, or
Coordinated Watershed Management. Impacts assycamore woodland, could have declined
a result of coordinated watershed managementsufficiently from historic conditions, and
activities would be similar to those described foradditional losses could substantially affect
the Sacramento and San Joaquin regions, but to aassociated wildlife populations. The wildlife
lesser degree. Refer to those sections below value of habitats surrounding reservoirs for some

species could also be degraded if public access
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and levels of recreation substantially increase,enlarging existing storage reservoirs or developing
Local deer populations could be adverselynew off-stream storage.
affected if storage reservoirs, attendant facilities,
andassociatedrecreationaluses result in loss or Alternative 3..Storage implications ~’or the San
degradation of DFG-designated critical deerJoaquin and Sacramento River Regions would be
winter range and fawning habitats, and othersimilar tothosedescribedunderAlternative2 and
important deer use areas. Construction ofConfiguration 1C.
off-aqueduct storage could result in creation of
open-water habitats during periods that water isEcosystem Restoration
stored.

Ecosystem restoration would be similar for all
If groundwater storage is achieved by percolatingconfigurations under all alternatives for the San
water through water-spreading grounds,Joaquin River and Sacramento River regions.
construction of water-spreading grounds and
associated facilities could result in the temporaryProposed program activities that affect terrestrial
or permanent loss of annual grassland andbiological resources include restoration and
agricultural habitat types, assuming they areprotection of stream meander belts; restoration of
constructed in low land areas of the San Joaquinfloodplain processes, such as overbank flooding of
River Region. The actual habitat area and habitatfloodplains and stream channel migration; and
types that would be affected by construction andrestoration, enhancement, or protection of riparian
operation of groundwater recharge facilities,vegetation to provide shaded riverine aquatic
however, would depend on the siting, design, andcover. Partial restoration of the ecological
operations of the facilities. Shallow open-waterprocesses that sustain healthy riverine ecosystems
habitat could be created during periods thaton affected streams could result in a more natural
surface water is retained on spreading grounds,pattern of stream channel migration, bank erosion,
Mudflats and bare ground could be created asand overbank flooding that are important factors
surface water is drawn down. To maintainin maintaining healthy riparian and other
percolation efficiency, however, spreadingassociated .floodplain habitats.
groundswould likely be maintained devoid of
vegetation. Consequently, these created habitatsThe Ecosystem Restoration Program could result
would likely provide low forage and cover valuesin the direct and indirect restoration, enhancement,
for associated wildlife, or protection of riparian and associated floodplain

habitats along the San Joaquin River and its major
Alternative 2. Storage impacts would be the same ¯tributaries, and riparian and associated floodplain
for the Sacramento Valley as discussed forhabitats along the Sacramento River and its major
Configuration 1C. San Joaquin River Regiontributaries. Improvements in riparian habitat
Configuration 2B storage facilities could affectcould primarily result in the loss of agricultural
between 22,000-24,000 acres. Impacts from lands adjacent to streams and rivers. A relatively
construction of 2 million acre-feet of off-aqueductsmall area of native plant communities could be
storage and associated facilities would be similartemporarily or permanently affe.cted by riparian
to those described previously for construction ofhabitat improvements, depending on the type of
1 million acre-feet of off-aqueduct storage, exceptimprovement actions that are implemented.
that the habitat area impacted and the area of open
water created with storage of an additional 1Water Use Efficiency
million acre-feet under Configuration 2B could be
greater. Impacts associated with water use efficiency and

water transfers would be similar to those
Under Configuration 2B, 500,000 acre-feet of new discussed for the Delta Region.
surface storage would be developed by either
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¯
I

Agricu!tural land conversion in the San Joaquindiversity within the region and/or an increase in
River Region is included in the CALFEDthe quality or quantity of limiting factors such as
alternatives as a potential measure to improvenesting or feeding habitat for target species. Thei water quality by reducing discharges impacts may occur locally, asfrom effectsof these such
drainage lands with selenium problems. Theimproved feeding areas for deer, or may extend
CALFED Program poli.cy is not to convert land to outside the region if the restoration would affect
reduce water demands. However, depending Onmigratory species such as neotropical migratory
water supply and water transfer opportunitiesbirds. Presumably restoration projects would only
available in the various alternatives, farmers maybe implemented if the habitat created were of a

~ choose to change cropping patterns, temporarilyhigher value than the one being replaced. It is
fallow land, or permanently take land out offurther assumed that the proposed activities would
agricultural production. Program implementationbe designed to avoid impacts to special status

i will require some " land conversion tospecies and/or significant natural areas.
accommodatenew facilities or restoration
activities. Improving wastewater and stormwater treatment,

i controlling mine waste, implementing erosion
CoordinateflWatershedManagement control and improving forest and land use

management practices would result in improved

I Coordinated watershed management activities canwater quality conditions in streams and reservoirs.
be grouped into several types. A conceptual.Some activities such as land use management may
description of.the types of activities that mightincrease stream flows that would be a direct

i take place and their potential impacts arebenefit to riparian vegetation. These water quality
described below. Impacts can be characterized asand quantity changes may also benefit vegetation
local (those occurring the general vicinity ofand wildlife in downstream areas as well.
project construction), and regional (those

| extending beyond the immediate project area). Adverse impacts may include temporary
disturbance to wildlife due to construction

Terrestrial habitatrestoration activities undertakenactivities, temporary erosion and siltation due toI of the coordinated watershed construction, and loss and associatedaspart management of vegetation
program could restore or improve habitat typeswildlife at project site. It is assumed that the
such as oak woodland, wetland or riparian habitatproposed activities would be designed to avoid

i or to improve specific habitat values targeted to. impacts to special status species and/or significant
specific plant or wildlife species such as nestingnatural areas and that adverse impacts are not
habitat for the great gray owl. Short-term impactsexpected.

I might include displacement of resident species,
local erosion and siltation of nearby streams andStructural improvements of deconstruction
waterways, and disturbance of resident species asactivities might include improved maintenance of

I a result of construction activities. Constructionroadways, removal of old roadways, installation of
impacts to wildlife will likely be short-term anderosion control structures, or improved channel
will depend on the type and quality of the habitatimprovements such as realignment; bank

I being converted or restored. Potential impactsstabilization and revegetation.Since
could include the temporary displacement ofimprovements will be made to areas already
species dependent on the habitat being restored, orheavily disturbed it is anticipated that little or no

I in the case of cOnversion a shift in wildlifelong-term adverse impacts to natural resources
species, would occur. Short-term adverse impacts to

wildlife and vegetation might include increased

I The types of beneficial impacts expected mayerosion and siltation during construction. These
include, but not be limited to, improved vigor ofimpacts are expected to be restricted to
target species populations, increased habitatconstruction periods and local in nature. Removal
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of roadways wotiid increase natural vegetation and construction and operation of new facilities or
associated wildlife and minimize access thereby by land use changes. Such project-related
reducing human disturbance to wildlife resources, consequences are not dependent on whether

the basis of comparison is existing conditions
SWP and CVP Service Areas Outside the Central or the future conditions associated with the
Valley No Action Alternative.

Together with improved transportation, expanded̄ No additional significant environmental
sewer, water, and utilities, and other factors, the consequences have been identified when
alternatives will contribute to the inducement of program effects are compared to existing
growth by providing additionatwater supplies and conditions as opposed to No Action.
improving the reliability of those supplies.

¯ The beneficial effects of the program would
.Alternative 1. Alternative configurations 1A and still be beneficial when compared to existing
1B will not result in a level of additional water conditions. Many of the beneficial effects
supplies or improved supply reliabilitythatwould would be related to habitat enhancements
contribute to increased urban and industrial associated with the ecosystem restoration
development and cause loss of critical habitats for program element. These effects are beneficial

¯ special status species in the service areas, compared to existing conditions, and even
Alternative 1C however, could contribute to more beneficial when considered with respect
increased urban and industrial development and to future demands on the ecosystem.
cause loss ofthese habitats.

In summary, the conclusions regarding the
Alternatives 2 and 3. Additional water suppliessignificance of project effects on vegetation and
and improved reliability of those supplies maywildlife when compared to existing conditions
contribute to increased urban and industrialwould be similar to those compared to No Action.
development and catise additional loss of
important upland habitats such as coastal sageThe biologic environment is complex and has
scrub, and riparian and wetlands throughmany uniqueinterrelationshipsaboutwhichlittle
increased contaminant input, increased incidenceis known. There is uncertainty involved in
of human caused disturbance and other factors,anticipating the effect of Program actions onthe
Urban and industrial growth will result in the lossecosystem. Because.of the lack of knowledge on
or degradation of wetland and riparianhow the ecosystem may respond to Program
communities, and loss or degradation of importantactions, it is possible that restoration actions may
wildlife habitats and use areas, fi~il to achieve the Program objectives. It also is

possible that individual projects may cause some
7.2.2.5 Comparison of ProgramAIternatives negative impacts in achieving their ultimate

to Existing Conditions objective. The adaptive management program is
intended to address these uncertainties. Adaptive

Comparison of Program Alternatives to existingmanagement is a key component of the CALFED
conditions indicates: Program as it provides a decision support system

for stakeholders and resource managers. Adaptive
¯ All potentially significant adverse impacts thatmanagement addresses risks and uncertainties by

were identified when compared to the No increasing opportunities to redirect management
Action Alternative would still be considered with new information. More information on
significant when= compared to existingadaptive management can be found in the Phase II
conditions. In general, these impacts wouldReport Technical Appendix.
result from the disturbance of plant and
animal communities associated with the
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7.2.2.6 Mitigation Strategies ¯ Initially implementing the program, to the
extent feasible, to restore native waterfowl

~Mitigations are proposed as strategies in this foraging habitats on agricultural lands that
programmatic document and are conceptual in provide little or no existing waterfowl forage
nature. Final mitigatibns would need to be values, to defer potential adverse impacts on
approved by responsible agencies as specific waterfowl until sufficient natural habitat with
projects are approved by subsequent highwaterfowlforagevaluedevelops;
environmental review.

¯ Initially implementing the program, to the
Wh.ere the Ecosystem Restoration Program would extent feasible, to focus habitat restoration
cause adverse impacts, phasing of the program efforts on restoring sufficient high forage
would help mitigate potential adverse impacts value wetland habitat area to offset anticipated
resulting from ecological restoration actions. All loss of agricultural foraging habitats; and
adverse impacts caused by other programs would
have to be mitigated separately. ¯ ¯ Restoring or enhancing sufficient waterfowl

foraging habitat to offset impacts to the
The following section summarizes potential abundance, quality, and availability of
mitigation measures by impact, waterfowl forage, with specific types of

actions.
Temporary or Permanent Loss or Disturbance of
Wetland and Riparian Communities. Potential Coordinated w~itershedmanagementactivitiescan
mitigation measures may include: be grouped into several types. A conceptual

description of the types of activities that might
¯ Avoiding wetland and riparian communities,.take place and their potential impacts are

described below. Impacts can be characterized as
¯ Restoring or enhancing sufficient inkindlocal (those occurring the general vicinity of

wetland and riparian habitat areas at offsiteproject construction), and regional (those
locations before or at the time that projectextending beyond the immediate project area).
impacts are incurred to offset habitat losses,

Terrestrial habitat restoration activities undertaken
° Initially implementing    the Ecologicalas part of the coordinated watershed management

Restoration Program, to the extent feasible, toprogram typescouldrestoreor improvehabitat
restore sufficient wetland and riparian habitatssuch as oak woodland, wetland or riparian habitat.
in nonwetland/riparian habitat areas before oror to improve specific habitat values targeted to
at the time that project impacts associatedspecific plant or wildlife species such as nesting
with the program are incurred to offset habitat for the great gray owl. Short-term impacts
temporary habitat losses, and might include displacement of resident species,

local erosion and siltation of nearby streams and
¯ Restoring wetland and riparian communitieswaterways, and disturbance of resident species as

temporarily or permanently disturbed bya result of construction activities. Construction
onsite construction activities immediatelyimpacts to wildlife will likely be short-term and
following construction, will depend on the type and quality of the habitat

being converted or restored. Potential impacts
Temporary or Permanent Loss or Disturbance of could include the temporary displacement of
Wintering Waterfowl Habitat. Potential mitigation species dependent on the habitat being restored, or
measures may include: in the case of conversion a shift, in wildlife

species.
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The types of beneficial impacts expected mayerosion.and siltation during construction. These
include, but not be limited to, improved vigor ofimpacts are expected to be restricted to
target species populations, increased habitat. construction periods and local in nature. Removal
diversitywithin the region and/or an increase inofroadwayswould increase natural vegetation and
the qua’lity or quantity of limiting factors such as.associated wildlife and minimize access thereby
nesting or feeding habitat for target species. Thereducing human disturbance to wildlife resources.
effects of these impacts may occur locally, such aspotentially include planting crops that produce
improved feeding areas for deer, or may extendhigh forage value on agricultural lands Currently
outside the ~:egion if the restoration would affectplanted with low forage value crops, or planting
migratory species such as neotropical migratorywinter forage crops on fallowed agricultural lands.
birds. Presumably restoration projects would only
be implemented if the habitat created were of a Potential f or Increased Waterfowl Disease. Potential
higher value than the one being replaced. It ismitigation measures may include:
further assumed that the proposed activities would
be designed to avoid impacts to spec!al status̄ Monitoring waterfowl use of restored and
species and/or significant natural areas, enhanced wetlands to locate incidences of

waterfowl disease mortalities;
Improving wastewater and stormwater treatment,
controlling mine waste, implementing erosion̄ Removing carcasses from affected restored
control and improving forest and land use and enhanced wetlands to reduce the rate of
management practices would result in improved disease transmission;
water quality conditions in streams and reservoirs.
Some activities such as land use management may¯ Hazing waterfowl from restored and enhanced
increase stream flows that would be a direct wetlands affected by disease outbreaks to
benefit to riparian vegetation. These water quality reduce the likelihood of disease transmission;
and quantity changes may also benefit vegetation and
and wildlife in downstream areas as well.

¯ Where feasible and consistent with habitat
Adverse impacts may include temporary restoration objectives, designing wetlands to
disturbance to wildlife due to construction allow for rapid dewatering during disease
activities, temporary erosion and siltation due to outbreaks to discourage use of the affected
construction, and loss of vegetation and associated habitat area by waterfowl.

~ .. wildlife at project site. It is assumed that the
~ proposed activities would be designed to avoidDecrease in Important Deer and Elk Use Areas or

impacts to special status species and/or significantOther Wildlife Habitat. Potential mitigation
natural areas and that adverse impacts are notmeasures may include:
expected.

¯ Avoiding critical deer winter range and
Structural improvements of deconstruction fawning habitat, and tule elk calving habitat;
activities might include improved maintenance of
roadways, removal of old roadways, installation of̄ Restoring habitat areas temporarily disturbed
erosion control structures, or improved channel by onsite construction activities immediately
improvements such as realignment, bank following construction;
stabilization and revegetation.    Since
improvements will be made to areas alreadȳ Restoring historic, but currently unsuitable,
heavily disturbed it is anticipated that little or no habitat areas within affected watersheds or
long-term adverse impacts to natural resources other watersheds used by the affected deer or
would occur. Short’term adverse impacts to elk population if sufficient historic habitat for
wildlife and vegetation might include increased
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I restoration is unavailable within the affected
watershed; and ¯ Restoring additional habitat to serve as

altemative habitat over and above .that
~ ¯ Enhancing habitat areas within watersheds restored as part of theprogram;
I used by the affected deer or elk population or

in other watersheds where sufficient habitat̄ Managing agricultural lands for multiple

I for enhancement is unavailable within the foraging special status species(floodingfields
affected watershed, in the fall to p.rovide wintering waterfowl

habitat, while leaving the fields drier .in the

I TemporaryorPermanentFragmentationofRiparian spring and summer for other species to
Habitats. Potential mitigation measures may utilize); and
include:

i ¯ Maximizing the habitat quality of remaining
¯ Avoiding riparian vegetation, agricultural lands by utilizing various wildlife

friendly techniques, such as planting crops of
¯ Restoring or enhancing sufficient riparian highest forage value.

habitat areas at offsite’ locations in a manner
that reduces the degree of existing habitatLoss of Portions of Rare Natural Communities and

I fragmentation before or at the time thatSignificant Natural Areas. Potential mitigation
project impacts are incurred, to offset habitatmeasures may include:
losses;

I ¯ Avoiding rare natural communities and
¯ Initially implementing the program, to the significant natural areas altogether,.

extent feasible, to restore sufficient riparian

I habitat before or at the time that project¯ Restoring or enhancing disturbed rare natural
impa6ts are incurred to offset habitat losses; communities or significant natural areas at ¯

other locations before or at the time that
¯ Restoring riparian vegetation disturbed by Levee System Integrity Program impacts areI onsite construction .activities immediately incurred, and

following construction; and
¯ ’Restoring rare natural communities or

I ¯ Phasing the ofmodificationto significant natural areas back into impactedimplementation
levees that would be neeessaryto meet PL-99 locations once Levee System Integrity
standards over a sufficient period, to minimize Program activities are completed.

I the effects of fragmentation of riparian
habitats, and associated wildlife. Temporary loss or disturbance to habitat due to

construction. Potential mitigation measures may

I Loss of Habitat or Direct Impacts to Special-Status      include:
Species. Potentialmitigation measures may
include: ¯ Alter timing of construction to avoid sensitive

periods such as nesting or migration seasons;
¯ ¯ Avoiding inundation or other direct

disturbance to lands that ar~ of high value for° Implement Best Management Practices to

I special-status species when .creating aquatic reduce the potential for erosion and siltation;
habitats--this is a priority measure because
species with restricted range and limited̄ Enhance nearby habitat to provide for

I populations are characterized by low potential displaced species.
for restoration and/or creation of favorable
habitat;
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7.2.2.7 Potentially Significant Unavoidable
Impacts

After mitigation strategies are developed into site-
specific mitigation measures and applied, some
unavoidable significant impacts may remain.
These are identified below. It is assumed that any
storage facilities would be located to avoid
sig.nificant impacts to listed/proposed species and
habitat or to rare natural communities. These
impacts are therefore considered avoidable.

Region. No significant u,navoidable impactsDelta
were identified.

Bay Region. No significant unavoidable impacts
were identified.

Sacramento River and San Joaquin River Regions.
Under Alternatives 1, 2, and 3, existing riparian
habitat corridors could be permanently fragmented
as a result ofinundation of offstream storage
reservoirs, potentially blocking the movement and
interchange of populations of some wildlife
species from upper to lower watershed locations.
This impact could not be mitigated. Therefore,
this impact was considered a significant
unavoidable impact.

SWP and CVP Service Areas Outside the Central
Valley. No significant unavoidable impacts were
identified.
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8 LAND USE, SOCIAL, AND ECONOMICS ISSUES

8.1 AGRICULTURAL
RESOURCES

This section discusses relevant agricultural land

I and water uses, economics, and social issues. The¯ Under the No Action Alternative, conversion of
land and water use, economic, and social impactsagricultural lands to urban uses would continue, some
to agricultural resources are Summarized inagricultural land with drainage problems would be
Tables 8.1-l, 8.1-2, and 8.1-3, respectively, taken out of production in the San Joaquin valley, and

~ a decrease would be expected in the amount of water
allocated to agricultural production.

i Potential land use changes are displayed in
Sections 5.2.1, 5.2.2, 5.2.3, and 5.2.4 of Chapter 5. ¯ Storage and Conveyance facilities could increase the
Additionally, Section 5.2.5 identifies potential effects amount of water available for agricultural production.
to important farmland soils. Storage and Conveyance would convert prime

I farmland and other agricultural lands, and create
potential conflicts between proposed actions and

NO Action Alternative. As the population of    regional agrieultu~.al land use plans and policies.

I California grows, agricul~ral lands would be ¯ The Restoration Plan couldEcosystem Program
converted and developed as cities and countiesimprove reliability of water to agricultural lands. The
expand. The projected increase~ in demand forEcosystem Restoration Program Plan would convert

I fruits and vegetables would shift agriculturalagricultural land to habitat.
p̄roduction away from field crops and grains. The
amount of water allocated to agricultural¯ The Water Quality Program could significantly benefit
production would continue to decline and the costagricultural land. Long-term benefits include reduced

of water would continue to increase. . production costs, higher crop yields, and greater crop
selection flexibility. Adverse impacts would result

The No Action Alternative could result in     from conversion of lands in drainage problem areas.
I potentially significant land use impacts associated̄  Water Use Efficiency Program is not expected to have

with currently proposed storage and conveyancedirect effects on land and water. However, water use

I components. These-impacts would occur whereefficiency measures may alter crop patterns.
existing agricultural uses are converted to habitat,
infrastructure, and urban uses and where No¯ Levee System Integrity Program would provide greater
Actiofi Alternative projects may be inconsistentprotection to Delta farmland from inundation and

I with agricultural objectives of local and regionalsalinity intrusion. However, construction of levees
plans. Under the No Action Alternative,would convertagrieulturallands.
Department of Water Resources’ Bulletin 160-93

I projects that 45,000 acres of drainage problem ¯ Water Transfers could adversely affect agricultural
land and water use at the source of the transferred

lands in the San Joaquin region could be retiredwater, and benefit agricultural land and water use in
by year 2020. water-receiving regions.

I No Action Alternative economic conditions are¯ Coordinated Watershed Management could alter some
expected to be similar to existing conditionsland use practices in the upper watershed.

I except there would be an increasing demand for
fruits and vegetables, an increased use of water
transfers to meet water demands, and an increase

I
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I
ALTERNATIVE ALTERNATIVE ALTERNATIVE

IMPACT ISSUES                   1                     2                           3

i1A ! 1B ! 1C 2A ! 2B ! 2D [ 2E 3A I 3B [ 3E I 3H [ 3I

Delta Region

ICbnversion or Loss of .4gricultural Land ¯ ¯ ¯ ¯ ’ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯

Change in Agricultural Water Supply " o o D/+ ~/+ |/+ ~/+ |/+ ~/+ ~/+ D/+ |1+ |/+

Inconsistencywith LocalandRegional , , , , , , , ,. , , , , ¯
Plans

Bay Region

IConversion or Loss of Agriculmral Land o o o o o o o o o I o. o o

Change in Agricultural Water Supply o o o o o o o o o o o o

Inconsistency with Local and Regional | ~ ~ ~ , , ~ , , , ~ ~ ¯
Plans i
Saeramento River Region

Conversion or Loss of dgricultural Land ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ I
Change in Agricultural Water Supply o o + + + + + + + + + +

Inconsistency with Local and Regional
Plans 1
San Joaquin River Region

i Conversion or Loss of Agricultur!! Land ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ I
Change in Agricultural Water Supply o    ¯ o + + + + + + + + + +

: Inconsistency ivith Local and Regional
Plans

I
SWP and CVP Service Areas Outside the Central Valley

Change in Agricultural Water Supply + + + + + + + + + + + +

1Conversion or Loss of , dgricultural Land o o o o o o o o o o o o ¯

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other. 1
LEGEND:
Level of Impact

¯ = Significant and unavoidable ¯
D = Significant and mitigable
o = Less than significant
UI = None I

I+ = Beneficial
U = Unknown

Table 8.1-1. Summary of Environmental Impacts Related to Agricultural Land and Water Use
I

!
I
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3

1A I 1B I 1C 2A ! 2B I 2D I 2E 3A ! 3B I 3E I 3H ! 3I

Delta Region

Loss of Irri.gated Acreage

Change in Water Quality 0 o o o o o o o o o o o

Change in Agricultural Costs and
o o o o o o o o o o o o

Revenues

I Bay Region

Loss of Irrigated Acreage
Change in Water Quality

I ChangeinAgriculturalCosts
Revenues

I Sacramento River Region

Loss of Irrigated Acreage

Change in Water Quality

I Change in Agricultural Costs
Revenues

I San Joaquin River Region

Loss of Irrigated Acreag~

Change in Water Quality

I Change in Agricultural Costs
Revenues

I SWP and CVP Service Areas Outside the Central Valley

Loss of Irrigated Acreage             o     o    o    o    o    o    o    o    o    o    o    o

i Change in Water Quality o o o o o o o + + + + +

Change in Agricultural Costs and
o o o o o o o o o o o o o

Revenues

I NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adve~’se impactsvary
from one configuration to the other.

i LEGEND:
Level of Impact

Q = Significant and unavoidable ¯

| = Significant and mitigable

I o = Less than significant
[] = None
+ = Beneficial
U = Unknown

I
Table 8.1-2. Summary of Environmental Impacts Related to Agricultural Economics
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i
ALTERNATIVE    ALTERNATIVE          ALTERNATIVE

IMPACT ISSUES 1 2 3

IA I 1B I IC 2A I 2B I 2D ! 2E 3A I 3B 3E 3H! 31 I

Delta Region
iLoss of Jobs Due to Conversion

of Agricultural Lands

Bay Region i

Loss of Jobs Due to Conversion 0 0 0 0 0 0 0 0 0 0 0 0
of Agricultural Lands

Sacramento River Region

Loss of Jobs Due to Conversion Iof Agricultural Lands

San Joaquin River Region ¯
ILoss of Jobs Due to Conversion

of Agricultural Lands
I

SWP and CVP Service Areas Outside the Central Valley I

!Loss of Jobs Due to Conversion o o o o o o o o o o o o
of Agricultural Lands

1

NOTE: Pieas~ refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other,

l

LEGEND:
Level of Impact

¯ = Significant and unavoidable ¯
| = Significant and mitigable
o = ’ Less than significant
[] = None
+ = Beneficial ¯
U = Unknown

Table 8.1-3. IssuesSUmmary of Environmental Impacts Related to Agricultural Resources - Social
I

I
1
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I in irrigation water cost due to the CVPIA actions
and general supply restrictions. Additionally,

i there would continue to be reallocations of
irrigation water to other uses, such as water¯ Under the No Action Alternative the cost of water is
transferred by the CVPIA from agriculture to expected to increase and, given an an.tieipated

environmental flows and restoration. The numberincreased demand for fruits and vegetables, there will

I be a shift away from field crops and grains to
of unskilledand seasonalagriculturaljob production of more fruits and vegetables.
opportunities would probably decrease with the
expected shift to higher value crops and    ¯ Storage and Conveyance facilities would potentiallyI and increase the amount of water available for agriculturalimprovementsin irrigation teelmology
mechanization, production in some regions. Reductions in

agricultural production from land conversion may

I Each of the three alternatives would result inhave adverse economic impacts to local agricultural

potential significant adverse land use impacts in
communities.

the Delta Region from converting existing¯ The Ecosystem Restoration Program would reduce

I agricultural land for new uses as part of thecrop revenues and reduce agricultural employment.
Ecosystem Restoration Program (habitat¯ The Water Quality Program would result in short-term
restoration) and Levee System Integrity (leveereduced agricultural productivity and increased

I construction). New storage and conveyanceproduction costs. Benefits include improved irrigation
improvements built in the Delta, Sacramentowater quality, long-term reduced production costs, .
River and San Joaquin River regions would alsohigher crop yields, and greater crop selection

I result in significant adverse impacts fromflexibility.
conversion of agricultural land. Similarly,¯ Water Use Efficiency Program measures may result in
implement~g the Ecosystem Restoration Programincreased crop yield for farmers, but could result in

i in the Sacramento and San Joaquin River regionsfarm worker job loss.
would result in the conversion of some important
farmlands, including prime and unique farmland.¯ The Levee System integrity Program would convert

farmland, but provide greater protection to farmland

i and of
from inundation and salinity intrusion in the Delta.Storage Conveyance. Duringconstruction

rese~oirs, dams, conveyance canals, pumping-¯ Water Transfers could adversely affect agricultural
generating plants, and other related facilities,production at the source of the transferred water and

i access to and around the project area would bebenefit production in the water-receiving regions.
temporarily disrupted. The disruption to local¯ Coordinated Watershed Management may result in
land uses would include increased truck traffic onforegone economic opportunities where grazing and

I local roads. The greatest disturbance would occurtimber harvest practices are modified.
during the excavation phase of reservoir
construction. Displacement of residents or

I businesses not wanting to relocate is considered
an unavoidable impact that cannot be mitigated to
a less-than-significant level, while convertingConversion of agricultural land to other uses

I prime agrieultural land to nonagricultural uses iscould result in the loss of jobs, having a
considered a significant unavoidable impact, potentially significant imPact on social well being..

Impacts would be the greatest in the Delta Region.

i The conversion of productive agricultural landsThe WaterUse Efficiency Program could result in
would result in direct and indirect adversebeneficial impacts to farmers from increased crop
economic impacts, including lost revenue, lessyields but .may result in job losses for farm
labor demand, and reduced farm spending in localworkers because fewer workers may be required.I economies.

It is anticipated that agricultural water users in the
Bay Region, the Sacramento River and San
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Joaquin River regions, and the SWP and CVP I
Service Areas Outside the Central Valley would
receive some of the additional water supply
developed by most of the configurations, ranging¯ Under.the No Action Alternative, conversion of
from about 60,000 to 700,000 acre-feet (annualagricultural lands to urban uses and habitat and a
average). However, under Configurations 1Aandreduction in the amount of water allocated to
1B, 2A and 2D, and 3A, the Sacramento River agricultural production could adversely affect the
Region would probably not receive additionalnumber of farm worker jobs in the Central Valley.

water supply benefits. Finally, no agricultural¯ Storage and Conveyance would potentially increase
water supply benefits would accrue to the Deltathe amount of water available for agricultural
Region for Configurations 1A and lB. And theproduction and, consequently, agricultural jobs for
benefits (or losses) to the Delta Region from the. farm workers.
other configurations are unknown. For more +¯ Ecosystem Restoration Program would convert
discussion about the potential water supplyimportant agricultural land to habitat and reduce
benefits of the configurations, please see Sectionsemployment opportunities for farm workers;
6.1. particularly in the Delta Region.

Ecosystem Restoration, The long-term benefits of° Idling agricultural land with salinity or dra’mage
problems, under the Water Quality Program, couldthis program include improved water reliability.result in the loss of farm worker jobs in the San

Potentially significant impacts resulting from theJoaquin River region. One of the benefits of
implementation of this program include theimproved irrigation water quality and higher crop
conversion of agricultural land and the associatedyields may be additional farm worker jobs.
reductions in. crop revenues and employment
levels. Loss of agricultural land including prime¯ Water Use Efficiency Program measures could result

in both farm worker job losses and gains. The netand unique farmland would constitute a
significant land use impact, while extensive jobeffect on farm worker jobs is not certain given the

uncertainty regarding the extent or location of
loss would, have a significant impact on localimplementation of these measures.
agrieulttiral economics, and social well being.
This program’s activities are not anticipated to¯ Levee improvements and subsidence control
have a significant effect on agricultural land usesmeasures under the Levee System Integrity Program
in the Bay Region or in the SWP and CVP Servicewould convert farmland in the Delta and may lead

Areas Outside the Central Valley. to the loss of farm worker jobs. However, greater
protection of farmland may reduce the number of
farm worker jobs lost to catastrophic flooding and

Water Quality. The potential long-term benefits ofsalinity intrusion.
this program include reduced production costs,
higher crop yields, and greater crop selection¯ Water’l’ransfers could adversely affect farm worker
flexibility. There would be a short-termjobs in the region that is the source of the

implementation cost associated ¯ with besttransferred water and benefit agricultural production

management practices for improved water quality,
which could be offset by long-term savings via
higher crop yields and additional cropping patterndrainage/water quality problem lands would have
opportunities. Potentially significant adversea significant unavoidable impact on up to 45,000
impacts resulting from implementation of thisacres of agricultural land, agricultural economics,
program inelude reducedagrieultural productivityand social well being in the San Joaquin River
due to changes in agricultural practices andRegion. The impact to farm workers and
increased production costs associated withagribusiness workers would depend onthe impact
program implementation, and changes in theto farmers, because changes in the cost of water,
quantityor patternof stream flow, which could crop selection, and amount of land in production
affect downstream agricultural water users,could affect the number of farm workers that
Implementation of a program to idlewould be hired.
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I Water Use Efficiency. The Water Use Efficiency involve physical construction, would add to local
Program is not anticipated to have direct land useemployment.

i impacts; however, there may be indirect impacts
to agricultural land use. Agricultural land may beWater use efficiency improvements could result
removed from production because of increasedin improved crop yields and better quality farm

i costs and decreased profitability which couldproducts. Such advances can increase on-farm
result from required efficiency improvements ordirect income, benefitting the farmer’s net
increased district water charges (for example, asincome. This often translates to additional
part of tiered water pricing). Conversely, economic activity. Increased income also canI allow the continued help the overall economy in total sales andimprovedefficiencymay
viabil!ty ofagriculture in some areas. Efficiencypurchases and increase tax revenues that
improvements that result in greater water supplystrengthen vital functions such as schools, roads,

I reliability but also higher annual cost may causeand social and health services.
a shift in the types of crops grown. Conversion or
loss of agricultural land would be a potentiallyLevee System Integd~. The benefits of the Levee

I significant adverse land use impact of thisSystem Integrity Program include greater
program. Improvement in the long-term viabilityprotection of Delta .farmland from inundation and
of some agricultural lands would be a potentiallysalinity intrusion. The conversion of prime

I beneficial impact, farmland and the associated reduction in crop
revenues are potentially significant adverse land

Potential economic impacts are difficult to assessuse and socioeconomic impacts resulting from

I for the agricultural sector because impacts will beimplementation of this program. The majority of
localized based on specific program objectives,impacts from this program would.primarily affect
Aehievinghigher agricultural water use efficiencyagricultural land uses in the Delta Region (up to

i requires costs at both the farm and district level.35,000 acres) and would not affect land uses in
Greater capital investment and energy isgenerallythe other four regions.
required to deliver and apply water more precisely

i and on demand. These short-term implementationWater Transfers. Water Transfers would affect
costs, however, are expected to yield long-termlocal economies and social well being primarily
cost savings, through changes to employment and income. In

addition to the source of water for a transfer, the

I Water use efficiency improvements could havetiming, magnitude, and pathway of each transfer
¯ adverse impacts on social well being. One benefithave a tremendous effect on the potential for
of improved irrigation efficiency may be aimpacts. For agricultural operations previously

I reduced need for labor, due either to lessserved by water transferred to other users,
cultivation or changes in how crops are irrigated,employment levels, crop revenues, and farm
The addition of pressurized irrigation systemsworker income levels may significantly decrease

I would have the most substantial impact, due to costs associated with obtaining water from
other sources, such as ground water. Potential

Job opportunities also could be created by waterbenefits, such as increased employment, crop

i use efficiency improvements. As irrigationrevenues, and farm worker income levels, would
management improves, so must the knowledge ofoccur in regions receiving the transferred water.
those irrigating or scheduling irrigations.. This

i would result in the need for more skilled labor,Water transfers are not expected to have direct
but at a rate of 0nly two skilled laborers for everyland use impacts; however, they could indirectly
three unskilled jobs lost. In addition, the designaffect agricultural opportunities by changing
and installation of new or improved on-farm oravailability in selling and receiving areas.I district water delivery would create moresystems
jobs for skilled laborers. It is conceivable thatCoordinated Watershed Management.. Watershed

I
efficiency improvements, especially those thatmanagement actions would have negligible
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impacts on agricultural production. The amountImportance, Unique Farmland, and Additional.
of acreage affected would be minimal~ with mino~Farmland of Local Importance. Prime and
economic impacts. Potential for higher crop Ādditional Farmland of Statewide Importance
yields may result from improved water quality, may currently be used as cropland, pastureland,

rangeland, forest land, or other land but not as
Potential watershed activities will be compatibleurban land or water.
with applicable environmental and land use plans
and policies in their affected -jurisdiction.Prime Farmland is land best suited for producing
Reduced grazing activities could also havefood, feed; forage, fiber, and oilseed crops, and
potentially significant land use impacts in thesealso is available for these uses. Prime Farmland
two regions.if they result in a loss of agriculturalhas the soil quality, growing season, and moisture
productivity, supply needed to produce sustained high yields or

crops economically when treated and managed
8.1.1 Affected Environment/ (including water management) according to

Existing Conditions: modem farming methods.

Agricultural Land and Additional Farmland of Statewide Importance is
Water Use land other .than Prime Farmland with a good

combination of physical and chemical
8.1.1.1 All Regions characteristics for producing food, feed, forage,

fiber, and oilseed crops, and also is available for
The CALFED study area represents an importantthese uses.
agricultural region for both California and the
United States. California is the most diversifiedUnique Farmland is land other than Prime and
agricultural economy in the world, producingAdditional Farmland that currently is used for the ’
more than 250 crop and livestock commodities,production of specific high-value food and fiber
.The study area encompasses approximatel3~ 85 %crops. It has the special combination of soil
of total California irrigated land, covering all orquality, location, growing season, and moisture
portions of 39 of the 58 counties in California. Insupply needed to produce sustained high quality
1995, the 39 counties together contributed aboutand/or high yields of a specific crop when treated
95%ofCalifomia’sagrieulturalproduetionvalueand managed according to modem farming
and. represented nine of the top ten agriculturalmethods. Examples of such crops are citrus,
counties in California and seven of the top tenolives, avocados, fruit, and vegetables.
counties in the nation. Agriculture in the study
area is also an important employer and affects theAdditional Farmland of Local Importance is land
regional economy through the expenditures ofused for the production of food, feed, forage,
farmers and the processing and transportation offiber, and oilseed crops, even though these lands
crops harvested, are not identified as having national or statewide

importance. These lands are identified by a local
Between 1920 and 1950, irrigated agriculturecommittee made up of concerned agencies that
development increased rapid.ly from 2.7 millionreview the lands under this category on at least a
acres to over 4.7 million acres for the entire5-year basis.
Central Valley.

Table 8.1.1-1 shows estimated totals of 1994
Existing Conditions important farmland acreage based on information

from the California Department of Conservation
Agricultural Land Use. The Natural Resources (DOC), Farmland Mapping and Monitoring
Conservation Service (NRCS) distinguishesProgram for counties within the Central Valley.
among four basic designations of farmland: PrimeThe numbers are estimates of important farmland
Farmland, Additional Farmland of Statewideacreage (ineludingprime andunique farmland and
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farmland of local and statewide importance) intheJoaquin River exchange contracts. The terms
Delta, Sacramento River, and San Joaquin River"water service contract" and "project water" refer
regions, the regionswhere important farmland ishere to water developed by the project and
most likely to be affected. (It is important to notedelivered pursuant to repayment and water service
that several of the counties in the study area havecontracts. CVP exchange contracts and
not been completely surveyed .by the CaliforniaSacramento River water rights represent water
DOC for important farmland and that theserights thatpredatethe CVP.
summaries have beeri approximated. For a
detailed discussion of the Farmland Mapping andState Water Project. The SWP supplies about 10%
Monitoring Program and by visit of total agricultural water in the CALFEDacreages county, use
the CalifOrnia DOC’s internet website atstudy area. Through contracts with 29 water
http://www.eonsrv.ea.gov/olc/farmland.html.) agencies, the SWP provides water within the

Central Valley to Butte, Solano, Kings, and Kern
counties; outside the Central Valley to several

| Acres southern California counties; to Alameda and
Region Santa Clara counties in the south Bay Area; and to
Delta 520,000 Napa and Solano counties in the north Bay Area. ’

In addition, the SWP provides water rights
San Joaquin 4,750,000 deliveries to water rights holders along the

Sacramento 2,160,000 Feather River (Butte and Plumas counties).

Local Surface VVater. Local surface water supplies
Table 8.1.1-1. Important Farmland inthe (those not delivered by either project) provide

Central Valley about 40% of all agricultural water supplies in the
study area. More local surface water supplies are

Table 8.1.1-2 identifies approximate acres inavailable on the east side of the valley because of
irrigated ag[.ieulture for each of the five CALFED the larger amount of precipitation in the Sierra
regions. Nevada. Locally owned water projects are

especially important on Yuba, Stanislaus,the
Agricultural Water Use. Agriculture in the five Tuolumne, Kings, and Merced rivers; but local
CALFED study regions receives irrigation watersources on the west side like the federal Solan0
from the CVP, the SWP, local water rights andProject also are important.
water projects, and groundwater. Most of this
water is delivered to farmers through irrigationGround~vatar. Groundwater provides a significant
districts and other water agencies. The axiailabilitysupply of water for agriculture in normal years,
and reliability of supply of high quality waterand it is often used to reduce or eliminate
~limits the productivity of important farmlands, shortages of surface water supplies during

drought. On average, groundwater provides about
Table 8. I. I-3 provides agricultural water use and20% of total agricultural water use in the study
water pricing in all CALFED regions from 1985 area.
to 1990.

Declining groundwater tables, subsidence, and
Central Valley Project. The CVP supplies about loss of aquifer storage continue to be costly
30% of total agricultural water use in the studyproblems, particularly in the westerri and southern

parts of the San Joaquin River Region and the Bayarea.MostCVPwaterisdeliveredtotheCentral
Valley counties in the Sacramento River RegionRegion, where less surface water is available.
and the San 3oaquin River Region. CVP water isDeclining groundwater tables increase pumping
delivered to approximately 250 water districts, costs. The costs of subsidence includedamageto
individuals, and companies through water servicestructures, failure of well casings, and frequent
contracts, Sacramento River water rights, and San
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SWP and CVP
Service Areas

Sacramento River San Joaquin River Outside the Central
Delta Region Bay Region Region Region Valley

Irrigated Production Irrigated Production Irrigated Production Irrigated Production Irrigated Production
Acres Value Acres Value Acres Value Acres Value Acres Value
(1,000 (million (1,000 (million (1,000 (million (1,000 (million (1,000 (million

Crop Category acres) dollars) acres) dollars) acres) dollars) acres) dollars) acres) dollars)

Pasture 37 4 15 2 189 19 290 34 185 15
Rice 11 9 50 9 161 68 527 374 420 258
Truck crops 28 77 0 0 28 25 51 54 ,32 40
Tomatoes 45 91 16 10 335 176 786 ’532 154 67
Alfalfa 65 37 0 0 469 394 18 12 0 0
Sugar beets 15 13 47 280 16 31 301 982 289 1,514
Field crops 151 76 4 10 135 234 180 433 8 47
Orchards 61 177 26 148 265 578 668 2,074 22 343 "
Grains 60 16 14 3 175 43 344 103 146 47
Grapes 36 127 70 316 10 42 507 1,681 37 215
Cotton 0 0 0 0 4 2 1,269 1,153 20 19
Subtropical ___Q0 __Q0 ___Q0 ___Q0 15 30 221 973 167 842
orchards
Total 509 628 244 779 1,803 1,642 5,162 8,403 1,481 3,408

SOURCE:                                       .
CAC reports various years.

Table 8.1.1-2. Irrigated Acres and Production Value in All Regions, 1986 to 1995



Irrigation Applied Water Use by Region (1,000 acre-feet) ~

SWP and CVP Service
Sacramento San Joaquin Areas Outside the

Water Source Delta Bay River River Central Valley

Local water 1,100 123 1,801 4,854 107
CVP water 85 54 1,467 4,268 0
SWP water 0 13 1 1,168 232
Groundwater 110 544 1,448 1,803 229

~Weighted Average Price (S/at’)

Surface water       0-15 15-45 0-15 20-85 15-255
Groundwater 20-35 60-130 30-60 30-80 80-120

SOURCE:
DWR 1994.

Table 8.1.1-3. Agricultural Water Use and Water Pricing in All Regions, 1985 to 1990

surveying. Water from the CVP and SWP had8.1.1.2 Delta Region
replaced some of the groundwater pumping, and
withdrawals were ~about equal to estimatedHistorical Perspective. Agriculture in the Delta
recharge. However, therecent drought and supplyRegion began in the mid-1800s, consisting
restrictions.imposed by the CVPIA of 1992, the primarily of dryland farming or irrigated
Bay-Delta Accord, and Biological Opinions have agriculture from artesian wells, groundwater
reduced surface water supplies and renewed thepumping, and creek side diversions. Extensive
past trend of groundwater depletion throughoutDelta development began in late 1850, when the
the valley. Federal Swamp Land Act promoted converting

and overflow lands toswalnp agricultural
Agricu/tural Habitats. Croplands, orchards, and production. During the early 1900s, a series of
vineyards have been developed on some of thelevees and human-made waterways were
state’s most fertile soils. Soils supported a muchdeveloped to enhance future agricultural and
greater diversity of native species and productiveurban development.
natural habitats historically than they do today~
Many wildlife species have adapted to areas nowBetween 1976 and 1993, the total amount of
converted to cropland. Wintering waterfowl and agricultural land in the legal Delta was reduced by
shorebirds consume waste grains left in fieldsabout 14,500 acres, almost all of which occurred
after harvest, and use fields flooded for weedin the Delta Secondary Zone. This was largely due
control, leaching, and creation of seasonalto conversion of agricultural land to urban uses in
wetlands. For a more detailed discussion of thethe Brentwood and Oakley areas of Contra Costa
types and value of agricultural habitats andCounty, the Pocket area in Sacramento County,
seasonal wetlands see the Vegetation and Wildlifethe West Sacramento area in Yolo County, and the
section of Chapter 7, and the EcosystemStockton and Tracy areas in San Joaquin County.
Restoration Program appendix.

CALFED Bay-Delta Program Draft Programmatic EIS/EIR                                  8.1 AGRICULTURAL RESOURCES
8.1-11

!
C--005474

C-005474



Existing Conditions crop in the Bay region, followed by vegetables
and other truck crops (such as melons, potatoes,

AgriculturalLand Use. Today, of the nearly 750,000 and garlic). Other crops included alfalfa, sugar
acres in the legal Delta, about 500,000 acres arebeets, and field crops. Prior to the 1940s, land
rich famaland. Most of this area is classified as~ uses in the Bay Region were principally urban in
prime farmland, unique farmland, and locallythe city. of San Francisco and rural in other
important farmland, or as having high statewideportions of the region. Over the last 50 years,
significance for agricultural production. Thehowever, land uses throughout the region have
Delta’s rich peat and mineral soils support severalbecome progressively more urbanized.
types of agiculture (DWR 1993b).

Existing Conditions

Peat Soil Loss. One of the unique problems with Agricultural Land Use. Approximately 240,000
organic/peat soil is that, when exposed to aerobic acres of irrigated agricultural land remain in
conditions by farm cultivation, it oxidizes and erodes production, most of which are in Contra Costa,
away. This has led to a drop in land surface Solano, and Sonoma counties.
elevations several feet below sea level throughout
mubh of the Delta from historical levels at or above Agricultural Water Use. Over 75% of irrigation
sea level. For a more thorough discussion of this water sources in the Bay Region are from
unique problem, see the Geology and Soils section groundwater pumping. Local water and project
of Chapter6. water make up the other 25%. Groundwater

extractions commonly exceed groundwater
replenishment, therefore, many of the region’s

Agricultural Water Use. Most agricultural water aquifers are experiencing overdraft conditions
users in the Delta are private water right holders.(DWR 1994).
Local water rights water accounts for over 85% of
the total irrigation water use. Other irrigation =Between 1985 and 1990, the average cost of
water sources in the Delta Region are CVP watersurface wa~er in this region is estimated at $15 to
and groundwater, eachaccounting for about 5 to$45 per acre-foot, which is about the average in
10% of the total agricultural water uses. BetweenCalifornia. The cost of groundwater in the Bay
1985 and 1990, compared with other parts of Regionismuehhigher($60to$130peraere-foot)
California, the cost of water was much cheaper incompared with the Delta and Sacramento River
the Delta Region because of large amounts ofregions.
local riparian and pre-1914 appropriate water
rights. 8.1.1.4 Sacramento River Region

8.1.1.3 Bay Region Historical Perspective. Rice was the most
important crop in the Sacramento River Region,

Historical Perspective. As is characteristic of all accounting for 30% of the total irrigated acres.
the CALFED study regions, agriculture in the BayAlmost 90% of California rice crops were grown
Region expanded greatly during the Gold Rush ofin this region during the 1946 to 1950 period. The
1849. As more people arrived in California andnext important crops in the Sacramento River
urban development flourished along the Bay andRegion were irrigated pasture and orchards, each
upon lower watershed areas, more land in theaccounting for 20% of the total irrigated acres.
upper watersheds was brought into production.
Although the number of farms between the end ofExisting Conditions
World War II and the mid-1960s declined, the "
number of irrigated acres increased by 25 %, withAgricultural Land Use.. Land uses in the Sacramento
the average farm containing 51 acres (CALFEDRiver Region are principally agricultural and open
1997). Orchards were by far the most important space, with urban development focused in the city
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I of Sacramento. More than half the region’sPrior to the 1960s, land uses in the San Joaquin
population lives in the greater metropolitanRiver Region were principally agriculture and

I Sacramento area. Other fast-growing open space, with urban uses limited to small farm
communities include Vacaville, Dixon, Redding,communities. Although agriculture and food
Chico, and various Sierra Nevada foothill towns,processing are still the region’s major industries,

i Urban development has occurred along major~expansion from the San Francisco Bay Area and
highway corridors in Placer, E1 Dorado, Yolo, Sacramento over the past 30 years has resulted in
Solano, and Sutter counties, and has taken somethe creation of major urban centers throughout the
irrigated agricultural land out of production,region.

I Suburban ranchette homes relatively largeon
parcels surround many of the urban areas, andExisting Conditions
often include irrigated pastures or small orchards.

I Agricultural Land Use. Land uses inthe San Joaquin
Excluding the legal Delta portion of theRiver Region are predominantly open space in the
Sacramento River region, in 1994 there weremountain and foothill areas, and agricultural in

I approximately 2.2 million acres of importantthe San Joaquin Valley area. Urban land use in
farmland mapped in the Sacramento River1990 totaled approximately 295,000 acres. Urban
Region. areas include the cities of StocktOn, Modesto,

I Mereed, and Traey, as well as. smaller
Agricultural Water Use. About 40% ~f irrigation communities such as Lodi, Galt, Madera, and
water sources in the Sacramento River Region areManteca. The western side of the region, south of

I from local water~ rights or local water projects. Traey, is .sparsely populated. Small fanning
CVP project water and groundwater each makescommunities provide services for farms and
up the rest of the total agricultural water uses.ranches in the area, all relatively close to

i The 30% of the region’s lands that are irrigatedInterstate 5.
with groundwater generally have a. very reliable
supply. In 1994, excluding the legal Delta portion of San

o Joaquin County, about .4,750,000 acres ofI The majority of diverters along the Sacramentoimportant farmland in the Sanwere mapped
and Feather rivers existed before major CVP andJoaquin River Region.
SWP reservoirs were buil~t. Be.tween 1985 and

I 1990, the average cost of surface water in thisAgricultural Water Use. About 40% of irrigation
region is estimated at $0 to $ ! 5 per :-aere-foot,water sources in the San Joaquin River Region are
among the lowest costs in California. The cost offrom local water rights or local water projects.

I groundwater is estimated at $30 to $60 per acre-CVP project water provides 35% of total
foot, also among the lowest in the state, irrigation water uses, mostly to the Westlands

Water Distriet. The rest of the region’s water is

I 8.1.1.5 San Joaquin River Region ’ from the SWP and groundwater pumping..

Historical Perspective. Between 1946 and-1950, in Between 1985 and 1990, the average cost of

I terms of irrigated, acres, cotton and grains weresurface water in this region is estimated at $20 to
the most important crops in the San Joaquin River$85 per acre-foot, among the high end in
Region, accounting for 22% and 20% of the totalCalifornia. The cost of groundwater is estimated

I irrigated acres, respectively. The next importantat $30 to $80 per acre-foot, also among the high
crops in the San Joaquin River Region wereend in th~ state.
irrigated pasture, alfalfa and grapes, each
accounting for about 15% of the total irrigated! °acres. Almost 100 ~ of California cotton and 90%
of California grapes were grown in this region
during the 1946 to 1950 period.
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8.1.1.6 SWPandCVPServiceAreasOutside      8.1.2 Affected Environment/
the Central Valley                        Existing Conditions:

Economic, andAgricultural,
Historical Perspective. Between 1946 and 1950, in
terms of irrigated acres, alfu]fa and subtropical Social Issues

orchards were the most important crops in the
region, accounting for 24% and 22% of the total 8,1.2.1 All Regions
irrigated acres, respectively. The next important
crops in the region were truck crops, field crops,California agriculture produces an abundance of
and grains, e~ich accounting for about 15 to 20%products including over 50% of the U.S.
of the total irrigated acres. Other crops grown inproduction of fruits, nuts, and vegetables on 3% of
the region included pasture and orchards. Overthe nation’s farmland. The economic value of
90% of California subtropical orchards were agriculture to the communities 6fthe Sacramento
grown in this region during the 1950 to 1964Valley, the Delta, and the San Joaquin Valley is
period. Development in the region has steadilygreater than the gross value of the farm products
increased since the1880s. (farm gate value) or the number of direct

.... farm-related jobs. There are two ways in which
Existing Conditions the agricultural industry impacts local and

regional economies~ FirSt, to produce and harvest
Agricultural Land Use. About ~ 5% (377,500 acres) a crop requires a variety of inputs such as seed,
of the-region’s land is estimated to comprisefertilizer and chemicals, water, equipment and
agricultural land uses. Intensive agriculture is infuel, and labor. Then, after harvest, farm produce
the Santa ~ Maria and lower Santa Ynez .valleys;is transported, stored, processed, packaged, and
moderate levels of agricultural activity also occurmarketed. These tasks result in direeteeonomie
near the South Coast area. Agricultural cropsactivity. The second way is the distribution of the
include grapes, vegetables, and truck crops, asincome resulting from the initial direct economic
well as a thriving flower seed industry. Totalactivity. This income supports local and regional
irrigated land in the area was about 145,000 acreseconomies as this farm and farm-related income is
in 1990. spent for food, housing, and other consumer

items. Depending on the farm commodity
The South Coast is the most urbanized region inproduced, and the extent of value-added
all of California. Irrigated cropland accounts forprocessing it receives, the economic multiplier
about 288,000 acres of the region. - The largesteffect can range from 1.8 to .4, with a general
amount of irrigated agriculture is in Venturaaverage of 2.7 often cited. According to
County,where about 116,600 acres of cropland California agricultural statistics for 1995, farm
are cultivated, including vegetables, strawberries,income totaled $22.1 billion and generated over
citrus fruit, and avocados. $70 .billion in related economic activity, resulting

in an overall economic multiplier of 3.2.
Agricu/tural Water Use. Outside the Central Valley,

¯ SWP water and groundwater each provide 40% ofThe importance of agriculture to the econgmy of
total irrigation water in the region. Local waterthe Central Valley is even greater. Farming and
provides the rest of total irrigation water uses. farm-related industries in the Central Valley are

estimated to directly and indirectly create aboutoBetween 1985 and 1990, the average cost ofthree out of ten jobs and about 30~ of personal
surface water in this region is estimated at $15 toincome. Statewide agriculture and related
$255 per acre-foot, among the highest inactivities account for about one in every ten jobs.
California. The cost of groundwater is estimated
at $80 to $120 per acre-foot, also among the
highest in the state.
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Existing Conditions the entire study area rather than on a regional
basis.

Fatrn Profiles. Numbers and sizes of farms,
together with ownership patterns, describe theCommuntlyStability. The affected environment for
general structure of agriculture within a region. Acommunity stability includes the following:
large number of farms can mean larger economic
influences within the region in terms of̄ Social groups in the CALFED study area,
employment, spending, and taxes. Ownership̄ Economic indicators of social well being,
patterns can give an indication of the numbers of° Employment opportunities, and
farm owners and managers who live within a° Community social structure.
region. Labor expenses are important to workers
and the communities in which they live.

] ]Please see Section 8.10 for further discussion ofITable 8.1.2-1 shows a summary of farm profiles Environmental Justice.
by region.

Cropping Pattems and Production Value. A cropping Several important social groups are related to
pattern is the share of acres within a regionagriculture in the study area:farmers, farm
planted to individual crops or categories of crops,workers, and agribusiness.
including fallowed land. Agricultural land use
~an be partially described by its cropping pattern,Economic indicators of social well being include
and cropping patterns are important to agriculturalpopulation demographics, median family income,
and regional economies. ~ per capita income, poverty rates, and

unemployment rates. These indicators are
Agricultural Production Costs and Revenues. summarized by region in Table 8.1.2-4.
Agricultural net returns are revenues less costs.
Higher costs reduce farm profits, but some part ofThis section summarizes regional economic
costs also represent farm expenditures in theindicators of social well being in the study area as
regional economy. Revenues are unit pricethey apply to all social groups and communities.
multiplied by the level of production. Table 8.1.2- Some general conclusions derived from review of
2 includes regional summaries of productionthe economic data presented in Table 8.1.2-4 are
costs and revenues for example 1987 and as follows:years
1992.

° In the study area, people living in
Social WelI Being Related to Agriculture. To describe predominantly rural areas have lower
the affected environment for social well being, incomes, higher poverty rates, and higher
this document relies on the grouping of counties unemployment rates than those living in the
for each region shown as follows in Table 8.1.2-3.~ urban regions. However, San Francisco and
This grouping is necessary in order to aggregate Los Angeles counties experience high income
racial, income, and population data from the U.S. levels and some of the highest poverty rates in
Census. - the state.

The affected environment for social well being° In all regions (except the Sacramento River
involves both community stability issues and Region) pockets of prosperity have an
environmental, justice issues.    Although "averaging effect" of raising average personal
community stability and environmental justice income levels and lowering average poverty
issues overlap in many respects (for example, and unemployment rates.
income and poverty levels) they .are discussed
separately for organizational purposes.
Additionally, community stability is described for
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Number and Size Ownership Status
Land in
Farms Average

Number of (1,000 Farm Size Full Part
Region Year Farms acres) (acres) Owners Owners Tenants

Delta 1987 4,033 962 238 2,817 6~1 529

1992 3,639 900 247 2,525 628 487

Bay 1987 8,377 2,315 276 5,950 1,194 1,233

1992 7,453 2,261 303 5,306 1,035 1,112

Sacramento River 1987 11,916 4,527 380 8,183 2,160 1,568
1992 11,507 4,334 377 7,786

¯
2,093 1,629

San JoaquinRiver         1987 28,742 10,095 351 20,942 4,610 3,730
1992 26,731 9,656 361 9,144 4,420 3,168

SWP and CVP Service 1987 21,281 6,279 295 16,744 . 1,837 2,700
Areas Outside the Centrai
Valley 1992 19,899 5,488 276 16,063 1,639 2,197

SOURCE:
U.S. Census, 1989 and 1994.

Table 8.1.2-1. Number of Farms, Farm Sizes, and Farm Ownership in All Regions, 1987 and 1992

Total Farm Income Total Production Expenses
(million dollars) (million dollars)

Net Cash
Agric. Fertilizers Hired and Return

Product Other Livestock and Contract (million
Region Year Value Revenue Total Related Chemicals, Labor Other Total dollars)

Delta 1987 496 12 508 81 38 97 169 385 123
1992 590 10 600 89 48 128 209 474 126

Bay 1987 845 2 847 102 36’ 255 281 674 173

1992 1,065 6 1,071 105 53 338 335 831 240
Sacramento 1987 1,515 145 1,660 126 140 252 525 1,043 617

River 1992 1,394 183 1,577 147 180 316 630 1,273 304
San Joaquin 1987 6,565 222 6,787 1,276 531 1,337 2,197 5,341 1,446

River. 1992 8,089 308 8397 1,780 670 1,691 2,736 6,877 1,520

SWP and 1987 3,743 30 3,773 872 185 842 1,044 2,943 830

CVP Service 1992 ’ 4,295 29 4,324 904 222 1,072 1,312 3,510 814
Areas
)utside the
’,entral
ralley

SOURCE:
U.S. Census, 1989 and 1994.

Table 8.1.2-2. Farm Income and Production Expense in All Regions, 1987 and 1992
I

i
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CALFED There is a wide range of poverty rates within the
Regioas Counties study area. The highest poverty rates in the study

i area occur in predominantly rural areas, and
Delta Region 98% of Contra Costa, 45% of poverty rates are higher among minority ethnic

Sacramento, 46% of San Joaquin, groups. A 1986 study by the California

i 30% of Solano, and20% of Employment Development Department (EDD)
Yolo. estimated the poverty rates among races in

Bay Region Alameda, 2% of Contra Costa, California during 1980, as summarized in

I Marin, Napa, San Benito, San Table 8.1.2-5. Unemployment rates in the study
Francisco, San Marco, Santa . area are higher among ininority ethnic groups.
Clara, Santa Cruz, and Sonoma. The EDD estimated statewide unemployment

rates among races in California during 1980, asi Sacramento Butte, Colusa, Glenn, Placer, summarized in Table 8.1.2-6.
River Region 55% of Sacramento, Shasta, 70%

of Solano, Sutter, Tehama, 80%          ’¯ of Yolo, and Yuba. Average annual agricultural employment was

I about 400,000 to 435,000jobs from 1987 to 1992.
San Joaquin Fresno’ Kern, King, Madera, Approximately 420,000 people were employed in
River Region Merced, 54% of San Joaquin, the agriculture industry in 1992. The relationship

I Stanislaus, and Tulare. between the agricultural sector and the larger

SWP and CVP Imperial, Los Angeles, Plumas, economy of the Central Valley is important in the

Service Areas Orange, Riverside, San .assessment of social factors. Agricultural

I Outside the Bemardino, San Diego, San Luis employment is becoming a less significant factor
Central ValleyObispo, Santa Barbara, and in measuring the viability of the local economy in

Ventura. all areas of the Central Valley than it once was.

I The economy of the Central Valley has grown and
Table 8.1.2-3. CALFED Regions and diversified, and nonagricultural employment

Groupings of Counties opportunities are increasing. This general trend
does not hold true for some communities.I

1 Personal income is measured as family and/or perAgriculture remains the dominant industry and
capita income, as shown in Table 8.1.2-4. Median economic force in many smaller communities.
family income is a measure of the annual income
received by families living .together in the sameFactors affecting social well being include not
household. The median is a statistical term for theonly employment opportunities but also job
midpoint of a data set. There is a wide range ofguarantees. Job guarantees are affected by

i median income in seasonal employment trends and economic trendsfamily the studyarea. Per
capita income in the study area ranges from.and, in some cases, natural occurrences. Seasonal
$10,000 in the Tulare Lake area and Yuba County employment affects agricultural workers.

I (Sacramento River Region) to $28,000 in MarinEconomic trends also may affect agriculture.
County in the Bay Region. Natural occurrences such as weather conditions

can shorten or lengthen seasonal employment

I As shown in Table 8.1.2-~, existing opportunities. For example, water shortages can
unemployment rates are lowest in.the Bay andreduce the number of acres farmed. Natural
Delta regions where more employmentoccurrences such as drought and flood conditions

i opportunities are available. Unemployment ratesand economic conditions are not under the control
are presented as a range in areas with diverseof CALFED and, although they are not addressed
economies such as the urban and agriculturalfurther inthis chapter, are important to consider in
areas in the Sacramento Valley and San Joaquinthe assessment of existing conditions.

I Valley.
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Delta Bay San Joaquin Sacramento CVP and SWP
Service Areas
Outside the Central
Valley

1996 Population’ 2,362,514 5,498,964 3,004,22.2 1,666,650 19,159,450

Economic Indicators

Median Family Income 40,690 46,373 30,862 31,794 38,825
(1989)b,

Per Capita Incomec (1994) 21,991 28,079 16,475 18,313 20, 358

Poverty Rated 1 I% 9% 18% 13% 13%

1995 Unemployment Rate~
Average 7.8% 6.6% " 13.3% 11.2% 10%
Range 5.8 to 12.3% 4.3 to 13.5% 8.2 to 16.9% 6.1 to 19.7% 5.1 to 28.8%

NOTES:
’ Source: California Department of Finance, County Population Data, aggregated into CALFED Regions according to Table I.
b Source: California Department of Finance, Median Family Income for each county was averaged to show average median family income
for each CALFED region.
c Source: California Department of Finance, Per Capital Income for each county was averaged to show average per capita income for each
CALFED region.
d Poverty Rate

’ Source: California Department of Finance; average of counties within each CALFED Region.

Table 8.1.2-4 Existing Conditions: Regional Demographics and Economic Indicators of Social Well- Being

/ /



Poverty Rate           cultural and religious institutions within the
Ethnicity (Percentage) community.

White 6 The local community also provides an identifying
Black 21 factor for all residents and a sense of belonging.

When economic changes occur within an area,Hispanic 18 such as the loss or gain of a major employer or
Asian and other 11 drought or flood conditions, the local community

can be affected significantly. This is especially
Table 8.1.2-5. Poverty Rate by Ethnieity true economy centered oneif thelocal is around

industry type, such as agriculture. The
community is a crucial level of social
organization. It is at this level that most socialUnemployment Rate        services are delivered, social networks fomaed,

Ethnicity (percentage) and values and beliefs confirmed.,
White 4

Black 7 Environraontal dustico. The analysis Of potential

Hispanic 7
environmental justice issues focuses on the farm
worker population. Within the population

Asian and other 4 potentially affected by the CALFED program, this
population is the most racially diverse. Table

Table 8.1.2-6. Unemployment Rate by 8.1.2-7 indicates ethnieity by region, and Table
Ethnicity 8.1.2-8 presents the racial distribution of farm

workers by region.
For the CALFED study area, the largest sectors of
workers who may be affected are seasonal farmThe vast majority of U.S. farm workers have been
workers and agricultural workers. SeasonalMexican immigrants and their children since the
unemployment among farm workers andBracero Program, which operated from 1942 to
agricultural workers usually occurs during winter1964, brought in more than 4 million laborers
months following harvest and summer vacationfrom Mexico. Earlier decadessaw substantial
periods. Changes in seasonal employment cannumbers of Chinese, Japanese, Filipinos, Native
affect the demand for social services. TheAmericans, andAfrieanAmerieans. By 1983, an
demand for social services increases during’ estimated 90% of the seasonal farm laborers in
periods of unemployment, such as requests forCalifornia were Mexicans or Chicanos, while
unemployment payments,, health services, andnationwide the figure was 60%. Most migrant
other family support programs. The need tofarm workers are either American citizens or are
utilize family, health, and incomesupport servicesworking in the country legally. The Department
can decrease social well being among personsof Labor estimates that about 25% of migrant
who are employed during much of the year but arefarm workers are illegal immigrants.
seasonally unemployed.

Additionally, the Department of Labor estimates
Local communities provide a social base forthat at any given time, 12% (or at least 190,000)
people to access assistance and support duringdomestic farm workers are out of work nation-
times of need. The social structure of awide. The majority of farm workers earn annual
community may provide job training, educational¯ .wages of less than $7,500. Although wage rates
opportunities, family support services, religiousfor farm workers have increased over the last
and cultural outlets for support and counseling,decade, when they are adjusted for inflation, farm
recreational and workers’ real have decreased 15opportunities, monetary wages to25%in
assistance. These services may be availablethat time.
through community or county agencies or from
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Ethnicity (percentage)

Region White Black Asian Hispanic

Delta Region 68 8 9 14

Bay Region 61 8 15 16

Sacramento River Region 82 4 ~ 5 10

San Joaquin River Region 62 4 6 30

SWP and CVP Service Areas 52 9 9 30
Outside the Central Valley

SOURCE:
California Department of Finance, 1993.

Table 8.1.2-7. Ethnicity by Region

American Asian Total Number
Indian/Eskimo Pacific/ of Farm

Region Hispanic White Black Aleutian Islander Workers

Delta 77% 15.1% 0.8% 0.3% 6.5% 5,470

Bay 82.2% 14.4% 1% 0% 2.2% 12,230

Sacramento River 58.9% 30.9% 0.4% 1% 8.2% 11,560

San Joaquin River 84% 11.9% 0.3% 0.2% 3.4% 74,220

SWP and CVP Service 86.9% 10.1% .9% .2% 1.7% 44.960
Areas Outside the Central
Valley

Totals 122,490 19,500 840 400 4,860 148,440

SOURCE:
Census of Population and Housing, 1990.

Table 8.1.2-8. Racial Distribution of Farm Workers by Region

i
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8.1.2.2 Delta Region and contract labor was the largest expense
reported, accounting for 25% of total expenses.

Historical Perspective. Between 1944 and 1964,
the number of farms in the region .increased fromSocial Well Being Related to Agriculture. As shown in
3,457 in ~944 to 4,502 in 1949, and then declined Table 8.1.2-4, the 1996 total population for the
to 3,374 in 1964. The decline was due mainly toDelta Region was 2,362,514. The median family
the accumulation of irrigated land into fewer andincome was $40,690 (1989), per capita income
larger farms. As a result, the average farm size inwas $21,991 (1994), poverty rate was 11%
the Delta Region increased from 58 acres in 1944(1990), and the unemployment rate ranged from
to 132 acres in 1964. 5.8 to 12.3% (1995).

Existing Conditions 8.1.2.3 Bay Region

Farm Profiles. The number of farms decreased Historical Perspective. Between 1944 and 1964,
.from 4,033 in 1987 to 3,639 in 1992 in the Delta the number of farms increased from 5,581 in 1944

due to loss of farmland (62,000 to 6,146 in 1954 in the Bay Region, then declinedRegion,partly
acres) to industrial and urban uses, and partly toto 4,103 in 1964. This was partly due to the
the accumulation of farmland into fewer andaccumulation of irrigated land into fewer and
larger farms. The average farm size increasedlarger farms and urban encroachment.
from 238 acres to 247 acres during this period.
About.70% of farms in the Delta are operated by Existing Conditions
full owners.

Farm Profiles. The number of farms decreased
Cropping Patterns and Production Value. Truck crops from 8,377 in 1987 to 7,453 in 1992 in the Bay
dominate Delta c~op production, accounting forRegion, partly due to loss of farmland (54,000
30% of the region’s total harvested acres. Theacres) to industrial and urban uses, and partly to
nek’t important group of crops in the regionthe accumulation of farmland into fewer and
include alfalfa, grains, and orchards; eachlarger farms. The average farm size increased
accounting for 10 to 15% of the total crop from 276 acres to 303 acres during this period.
acreage. Orchards and grapes together accountedAbout 70% of farms in the Bay Region are
for less than 20% of the total harvest acreage inoperated by full owners.
the Delta between 1986 and 1995, but produced
about 50% of the total production value, reflectingCropping Patterns and Production Value. Grapes are
high crop values per acre. Alfalfa and field cropsthe dominant crop in the Bay Region, accounting
produced about 15% of total production value, for30% oftheregion’s total harvested acres. The
with more than 40% of total harvested acres,next important group of crops in the region is.
indicating lower crop values per acre. sugar beets and truck crops, each accounting for

about 20% of the total crop acreage. Between
Agricultural Produ~ti0n Costs and Revenues.1986 and 1995, grapes and orchards together
Agricultural net returns are revenues less costs,accounted for less than 50% of the total harvest
Higher costs reduce farm profits, but some part ofacreage, but produced about 80% of the total
costs also represent farm expenditures in theproduction value, reflecting high crop values per
regional economy. Revenues are unit priceacre. Alfalfa, grains, and field crops produced
multiplied by the level of production, about 2% of total production value, with more

than 35% of total harvested acres.
Farms in the Delta Region achieved $496 million
in agricultural sales in 1987 and $590 million in Agricultural Production Costs and Revenues. Farms
1992, as shown in Table 8.1.2-2. Production in the Bay Region achieved $845 million in
expenses were about $474 million in 1992,agricultural sales in 1987 and $1,065 million in
leaving a net cash return of $126 million. Hired1992, as shown in Table 8.1.2-2. Production
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expenses were about $831 million in 1992,Due to extensive re-use of water in the ~entral ¯
leaving anet cash return of $240~ million. HiredValley, significant savings only occur from
and contract labor was thelargest expensefallowing or through crop shifts. Decreased ¯
reported, aee0unting for about 40% of total reliability constrains the conversion to high-value ¯
expenses, and it has been increasing over time.crops because of increased risk, particularly when

groundwater is unavailable or of low quality.
1Social wellbeing Related to Agric~ulture. As shown in More lower-value but drought-tolerant crops are

Table 8.1.2-4, the 1996 total population for the planted instead.
Bay Region was 5,498,964. The median family ¯
income was $46,373 (1989), per capita incomeAgricultural Production Costs and Revenues. Farms |
was $28,079 (1994), poverty rate was 9% (1990), in the Sacramento River Region achieved $1,515
and the unemployment rate ranged from 4.3 tomillion in agricultural sales in 1987 and $1,349
13.5%(1995). million in 1992, as shown in Table 8.1.2-2. ¯

Production expenses were about $630 million in
8.1.2.4 Sacramento River Region 1992, leaving a net cash return of $304 million.

Hired and contract labor was the largest expense ¯
Historical Perspective. Between 1944 and 1964, reported, accounting for about 25% of total
the number of farms increased from 9,948 in 1944expenses.
to 11,538 in 1954 in the Sacramento River ¯
.Region, then declined to 9,255 in 1964. This wasThe regibn supports about 2,145,000 acres of
mainly due to the accumulation of irrigated landirrigated agriculture. About. 1,847,000 acres are.
into fewer and larger farms. As a result, theirrigated on the valley floor; the surrounding
average farm size in the region increased frommountain valleys within the region add about
64 acres in 1944 to 138 acres in 1964. 298,000 irrigated acres (primarily pasture, and

alfalfa) to the region’s total.
Existing Conditions i

Social Well Being Related to Agriculture. As shown in
¯ Farm ProfileS. The number of farms decreased Table 8.1.2-4, the 1996 total population for the ¯
from 11,916 in 1987 to 11,507 in 1992 in the Sacramento River Region was 1,666,650. The 1
Sacramento Pd.ver Region, primarily due to lossofmedian family income was $31,794 (1989), per
farmland (1.93,000 acres) to industrial and urbancapita income was $18,313 (1994), poverty rate
uses. The average farm size remained about thewas 13%, and the unemployment rate ranged from |same during this period. About 70% of farms are6. I to 19.7% (1995).
operated by full owners.

8.1.2.5 San Joaquin River Region
Cropping Patterns and Production Value. Rice is the
number one crop in the Sacramento River Region,Historical Perspective. Between 1944 and 1964,
accounting for 26% of the ¯region’s total the number of farms increased from 30,212 in
harvested acres. The next important group of1944 to 33,832 in 1949 in the San Joaquin River
crops in the region includes field crops (19%),Region, then declined to 25,153 in 1964. This was
orchards (15%), pasture (11%), and grains (10%). mainly due to the accumulation of irrigated land
Between 1986 and 1995, orchards.and tomatoesinto fewer and larger farms. As a result, the
together accounted for less than 25% ~fthe totalaverage farm size in the region increased from
harvest acreage in this region, but produced about78 acres in 1944 to 155 acres in 1964. []
50% of the total production value, reflecting high []
crop values per acre. Pasture, alfalfa, grains, and,Existing Conditions
field crops produced less than 20% of total ¯
production value, with more than 50% of total Farm Profiles. The number of farms in the San |
harvested acres, indicating lower crop values perJoaquin River Region decreased from 28,742 in
acre. 1987 to 26,731 in 1992, partly due to loss of
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farmland (439,000 acres) to industrial and urbanfarm size in the region increased from 30 acres in
uses, and partly due to the accumulation of1944to 82 acres in 1964.
farmland into fewer and larger .farms. The

¯ average farm size increased from 351 acres to 361Existing Conditions
acres during this period. About 73% of farms are
operated by full owners. Farm Profiles. The number of farms in the region

decreased from 21,281 in 1987 to 19,899 in 1992,
Cropping Patterns and Production Value. In terms of primarily due to loss of farmland (791,000 acres)
harvested acres, cotton is the number one crop into industrial and urban uses. The average farm
the San Joaquin River Region, accounting forsize decreased from 295 acres to 276 acres during
25% of the region’s total harvested acres. Thethis period.
next important crops in the region are field crops

orchards and alfalfa Patterns and Production Value. In terms of(15%), (13%),grapes(10%), Cropping
(10%). Between 1986 and 1995, grapes and harvested acres, alfalfa is.the number one crop in
orchards together accounted for less than 25% ofthe region, accounting for 28% of the region’s
the total harvest acreage in this region buttotal harvestedaeres. The next.importanterops in
produced about 50% of the total production value, theregion are pasture (12%), subtropical orchards
Pasture, alfalfa, grains, and field crops produced(11%), field crops (10%), and grains (10%).
less than 20% of total production value with moreBetween 1986 and 1995, truck crops and orchards
than 50% of total harvested acres, together accounted for less than 30% of the total

harvest acreage in this region but produced about
Agdcultural Production Costs and Revenues. Farms in 70% of the total production value. Pasture,
the San Joa.quin River Region achieved $6,565alfalfa, grains, and field crops produced less than
million in agricultural sales in 1987 and $8,08915% of total production value with more than
million in 1992, as shown in Table 8.1.2-2. 50%oftotalharvestedaeres.
Production expenses were about $2,736 million in
1992, leaving a net cash return of $1,520 million.Agricultural Production Costs and Revenues. Farms
Hired and contract labor was the largest expensein the SWP and CVP Service Areas Outside the
reported, accounting for about 25% of total Central Valley achieved $3,743 million in
expenses, agricultural sales in 1987 and $4,295 million in

1992, as shown in Table 8.1.2-2. Production
Social Well Relatedto As shown in about $3 10 million in 1Being Agriculture. expenseswere 992,
Table 8.1.2-4, the 1996 total population for the leaving a net cash return of $814 million. Hired
San Joaquin Region was 3,004,222. The medianand contract labor was the largest expense
family income was $30,862 (1989), per capita reported, accounting for about 30% of total
income was $16,475 (1994), poverty rate was expenses.
18% (1990), and the unemployment rate ranged
from 8.1 to 16.9% (1995). Moderate levels of irrigated agriculture subsist in

the Mojave River, Antelope, and Indian Wells
8.1.2.6 SWP and CVP Service Areas valleys. Most of the acreage produces alfalfa,

Outside the Central Valley pasture, or deciduous fruit. About one-half
(30,000 acres) of the entire region’s irrigated crop

Historical Perspective. = Between 1944and 1964 in land is estimated to lie in the SWP and CVP

the SWP and CVP Service Areas Outside theService Areas Outside the Central Valley.
Central Valley, the number of farms decreased
from 33,715 in 1944 to 13,603 in 1964, mainly Prominent agricultural crops in the southern
due.to the accumulation of irrigated land intoportion of San Bernardino County, the middle
fewer and larger farms. As a result, the averageportion of Riverside County, and the Salton Sea in

Imperial County include alfalfa, winter
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vegetables, melons, grapes, dates, and wheat,8,1,3,2 Significance Criteria
located primarily in the Coachella Valley area.

The following impacts would have potentially’
SociaIWelIBeingRelatedtoAgt~culture. As shown in significant agricultural land or water use effects:
Table 8.1.2-4, the 1996 total population for the
CVP and SWP Service Areas was 19,159,450. ¯ Permanent or long-term reduction in
The median family income was $38,825 (1989), agricultural acreage within a region or the
per capita income was $20,358 (1994), poverty conversion of any lands categorized as prime
rate was 13%, and the unemployment rate ranged or unique farmlands;
from5.1 to 28.8% (1995).

¯ Affects an agricultural resource or operation
8.1.3 Environmental (for example, impacts to soils or farmlands, or

Consequences: Agricultural impacts from incompatible land uses);

Land and Water Use ¯ Any increase in groundwater~ pumping that
would cause or exacerbate overdraft of a

8.1.3.1 Assessment Methods                    basin;

Agricultural land and water use impacts could̄ Changes in surface water use which lead to
occur in two main categories: direct and changes in land use or higher regional
construction-related impacts; and indirect and unemployment;
operational impacts.

¯ Inconsistency with agricultural objectives of
Direct impactsare those changes in physical land local, regional, and state plans;
and water uses, or in land use designations, which
result from construction of new facilities or̄ Conflicts with applieable environmental plans
conversion 9flands from one use to another. For or- policies adopted by agencies ~with
purposes of this analysis, direct impacts are those jurisdiction over the project; or
that would occur if any of alternatives, or
combinations of alternatives, were implemented.° Conflicts .with general plan designations or

z̄oning.
Indirect effects occur later in time and could be
farther removed in distance. Indirect land use 8,1,3,3 Comparison of No Action Alternative
effects would be changes in broad land use ’to Existing Conditions
policies, resources, or economies which-could
result from changes in land uses, or in the long-The key changes between current conditions and
term availability of water resources. PotentialNo Action Alternative conditions involve the
indirect and operational impacts of the programconversion of agricultural land uses to
include long-term changes in the number of acresaccommodate facilities associated with reasonably
in agricultural use. foreseeable future actions in the Central Valley.

Additionalagriculturalimpacts
does

anticipated
As a Programmatic EIS/EIR, this assessment from urbanization of agricultural lands as Central
not provide site-specific details or specificValley. towns and Cities grow in population.
estimates of acreages potentially affected for aSpecific agricultural land use impacts (versus
given alternative. Rather, potential increases orimpacts to open space or municipal and industrial
decreases in agricultural land uses by region arelands) would depend upon the actual location of
qualitatively estimated, or described witharangethe modifications and improvements to be
of grossacres. implemented under the No Action Alternative.
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In addition, under the No Action Alternative, it is expanded surface storage. Specific land use
estimated that about 45,000 acres of drainageimpacts would depend on the exact location of the
problem landsin the San Joaquin River Regionnew storage facility. For purposes of this
will be retired by year 2020. programmatic analysis, it is assumed that most

new reservoir sites would be located in the
Table 8.1.3-1 summarizes the agricultural waterfoothills rather than in flat, valley-bottom areas
use in the Central Valley before and after waterwhere agricultural land uses would occur.
was realloeated according to the CVPIA. This Therefore, storage elements would likely affect
table illustrates how changes in surface waterless productive agricultural lands, such as grazing

to in lands, and not the better farmland founddeliverycorrespond changes generally
pumping. The estimates indicate that part of anyon the valley floor,
change in surface water delivery is likely to be
offset by a change in groundwater us~. The degreeChannel widening and island flooding proposed in
of replacement depends on the relative cost ofAlternative 2 will require the purchase and
groundwater and surface water, and on the relativeconversion of between 4,000 and 28,000 acres of
cost and benefit of other potential adjustmentsagricultural land, depending on the variation
(for example, changing the amount of acreagechosen. Adverse land use impacts of the
irrigated or changing irrigation methods). ~modifications would be significant.

8.1.3.4~ Comparison of Program Alternatives Creating an open-channel isolated conveyance in
to No Action Alternatives Alternative 3 would be a significantadverse land

use impact due to permanent conversion of
The impacts to agricultural land and water usebetween 4,500 and 33,500 acres of important
~resulting from the storage and conveyancefarmland.
program element will vary by alternative, as
discussed below. Impacts to agricultural land andConversion of prime or unique farmland to other
water use resulting from other program elements,uses could also conflict with local or regional
such as ecosystem restoration, do not varyagricultural land use plans or policies, which
substantially from one alternative to another at thecould be a significant impact.
programmatic level. Therefore, the discussions of
environmental eonsequences associated with otherThe specific locations of improvements

alternative, contemplated for the alternatives have not beenprogramelementsarenotgroupedby
In those cases where no environmental impactsidentified for this programmatic-level analysis.
have been associated with a program elementThus, the consistency of project alternatives with

within a regions, the element is not general plan land use designations or zoning areprogram
discussed,                                      not evaluated herein..However, inconsistency

with these plans could result in a significant
adverse land use impact.

Potential land use changes attributable to each
alternative are noted in Chapter5, in Sections The ~cost and availability of water from new
5.2.1, 5.2.2, 5.2.3 and 5.2.4. Further, potential storage and conveyance facilities will depend, on
effects on important farmlands are noted in the
Section 5.2.5. alternative selected,, the location, of facilities

proposed, and amount of new water from each of
these facilities. Neither a cost analysis nor a

Delta Region willingness-to-pay study have been completed.
.~ Consequently, the allocation of new water by

Storage and Conveyance. Significant and on proposedregionisuncertain.However,based
unavoidable adverse land use impacts could occuralternative configurations some general statements
by converting existing land uses from new orcan be made about potential water supply benefits

CALFED Bay-Delta Program Draft Programmatic EIS/EIR                                    8. I AGRICULTURAL RESOURCES
8.1-25

C--005488
C-005488



!
Source Agricultural Water Use -- 2020 Change due to CVPIA Dedicated

Condition Without CVPIA (TAF/year) Water for Restoration (TAF/year)

Sacramento Region " 1
Surface Water 4,524 -39

Groundwater 2,603 25 1

Total applied 7,127 - 14

San Joaquin River Regmn 1

Surface Water 4,453 -302

Groundwater 3,427 134 1

Total applied 7,880 -168

No s: I
TAF = Thousand acre-feet
These estimates were based on regions defined in the CVPIA Programmatic Environmental Impact Statement (EIS) and are
shown as an example, based on estimates for the Programmatic EIS Alt.emative 1 l

Table 8.1,3-1. Substitutions for Groundwater for Surface Water in the Central ValleymBefore and
After CVPIA Reallocation of Water

!

in each of the regions. No agricultural waterassuming aroughaverage of 4 acre-feet of applied~

supply benefits would accrue to the Delta Regionwater per acre of land in production and that the []
for Configurations 1A and 1B. And the benefitsmaximum potential footprint of 115,000 acres was I
(or losses) to the Delta Region from the otherconverted to habitat in the Delta, about 460,000
configurations are unknown. For more discussionacre-feet of applied water would be left in the []
about the potential water supply benefits of thestream or consumed by the new habitat. (See 1
configurations, please see Sections 6.1. sidebar on page 8.1-28 titled Applied Water

Reduction Versus Real Water Savings.)
Ecosystem Restoration. The Ecosystem Restoration l
Program recommends conversion of land in theIt is important to note that this reduction in
DeltaRegiontohabitatandecosystemrestoration,agricultural applied water does not equal water
levee setbacks, and floodways. In general,potentially available for other beneficial users []
agriculture is the dominant land use on theother than the new habitat. Much of the water
nonconveyance side of levee structures in theapplied to Delta lands not consumed by crops
Delta. The ecosystem restoration program couldreturns as flow to the rivers in t~ae Delta. In
convert up to ! 15,000 acres of important addition, flora that is restored in the Delta will
farmland. Some of these agricultural uses may beconsume much of the water that would have been
shifted to the Central Valley or elsewhere, used by crops.

!

The mix of crops taken out of production andWater Qual~. The long-term benefits of this
converted to habitat is difficult to assess becauseprogram include improved water quality []
the specific locations where willing seller landconditions relative to the No Action Alternative. ¯
acquisitions and restoration will occur are still
unknown. Consequently, estimating the reductionWater Use Efficiency. This program is not []
in applied water is somewhat speculative,anticipated to have direct land use impacts; 1
However, using a hypothetical example, andhowever, there may be indirect impacts to
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agricultural land use. Agricultural land may be
removed from production because of increased
costs and decreased profitability which could
result from required efficiency improvements or With the exception of a negligible mount of water
increased district water charges (for example, as required for plant metabolic processes, agricultural
part of tiered water pricing). Conversely, applied water can be accounted for by various
improved efficiency may allow the continued demand elements. The "consumptive" elements

(crop evapotranspiration, on-farm evaporation, andviability of agriculture in some areas. Efficiency conveyance consumption) are lost to the
improvements that result in greater water supply atmosphere and generally not recovered. The "non-
reliability but also higher annual cost may causeconsumptive" elements (tailwater, deep percolation,
a shift in the types of crops grown. A shift to conveyance seepage, canal spill, and gate leakage)

high-value crops may lead to ahardening of waterflow either to local surface or groundwater

demand. Conversion or loss of agricultural land
resources.

would be apotentially significant adverse land useIn theory, all losses are recoverable. In practice,
impact of this program. Improvement in the long- however, losses that flow to very deep aquifers or
term viability of some agricultural lands would be excessively degraded water bodies may not be
a potentially beneficial impact, recoverable because of prohibitively expensive

¯ energy requirements (that is, they become non-
recoverable). Determining recoverability varies

Levee System Integt~. Levee system integrity with location and time as well as other factors.
measures could affect up to 35,000 acres of land
in the Delta, most of which would likely be Distinguishing between non-recoverable and

recoverable losses is typically based solely on waterimportant agricultural land. However, the specific quality considerations. This assumes that all losses
locations of lands that would be affected by the to usable water bodies can be economically
Program are not known at this time. The impacts recovered. Principal water bodies that are regarded
from this program would primarily affect as non-recoverable include saline, perched
agricultural land uses in the Delta Region andgroundwater underlying irrigated land on the west

side of the San Joaquin Valley; Salton Sea, which
would not directly affect land uses in the other received drainage from Coachella and Imperial
four regions, valleys; San Francisco Bay; and the Pacific Ocean.

Water Transfers. This’program would affect land Real water savings can only be achieved by
use economics primarily through changes toreducing non-recoverable losses because they are

truly lost from the system. Water is considered
agricultural, open space, habitat,= and developed"saved" when these losses are reduced. Such water
land use. In addition to the source of water .for a savings are available forreallocation for other water
transfer, the timing, magnitude, and pathway ofsupply users, including urban, agricultural, or the
each transfer have a tremendous effect on theecosystem.
potential for significant impacts. The water Recoverable losses, on the other hand, often
source varies according to. the water transferconstitute a supply for downstream uses.
category: crop fallowing (surface water or Downstream uses can include groundwater
groundwater), shifting to a crop with a lower recharge, agricultural and urban water use, and
water demand (surface water or groundwater), environmental uses, including wetlands, riparian

corridors, and in-stream flows. Often, recoverablegroundwater substitution for surface water losses are used many times over by many
(surface water), direct groundwater transfers downstream beneficiaries. Thus, reducing applied
(groundwater), conserved water (surface water or water when the losses are considered recoverable
groundwater), and stored water in reservoirs does not generate a new water supply for
(surface water), reallocation to other uses. However, other non-

water supply benefits can be derived. These include
improved water quality, modifications in the timing

Potentially significant beneficial impacts areand/or location of diversions, and local instream
associated with the transferred water’s benefits. More information be found incan
destination, and include: 1)increasingagriculturalChapters 4 and 5 of the Water Use Efficiency
acreage in areas with limited water supplies; and.Program appendix.
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2) increasing habitat acreage in areas with limitedplans are not evaluated in this programmatic-level
water supplies, analysis. However, inconsistency between

applicable Alternative 1 program elements with
Potentially significant adverse impacts arethese plans could result in a significant adverse
associated with the transferred water’s origin, andland use impact.
include: 1) decreasing agricultural acreage due to
crop fallowing; 2) decreasing agricultural acreageBetween 18,000 and 32,000 acres of agricultural
due to increased costs resulting from directland could be affected by the program storage
groundwater or groundwater replacementelementsl But, because storage facility locations
transfers;3)causingland use changes that could have not been chosen, the amount of important
be ineonsistent with local agricultural objectives;farmland affected is not known and will be
and 4) decreasing habitat acreage, determined in project-specific environmental

documentation.
Water transfers are not expected to have direct
land use impacts; however, they could indirectlyBecause potential storage sites are primarily inthe
affect agricultural opportunities by changingfoothills and would affect dryland crops and
availability of water in selling and receiving areas,grasslands, which are reliant on rainfall, applied

water has not been estimated.
Bay Region

It is anticipated that agricultural water users in the
The compatibility and consistency of potentialSacramento River and San Joaquin River Region
actions with land use plans is not evaluated in thiswould receive some of the additional water supply
programmatic-level analysis. However,developed bymost of the configurations, ranging
inconsistency between applicable Alternative 1from about 60,000 to 700,000 acre-feet (annual
Program elements with existing area city andaverage). However, under Configurations 1Aand
county land useplans could result in a significant1B, 2A, and 2D, and 3A, the Sacramento River
adverse land use impact. Region would probably not receive additional

water supply benefits.
Potential land use impagts to important.
agricultural land in the Bay Region are anticipatedEcosystem Restoration. The Ecosystem Restoration
to be minimal and have not been quantified, Program could convert up to 34,000 acres of

important farmland, primarily on the east side of
It is anticipated that agricultural water users in the:the val!ey and the valley trough in the Sacramento
Bay Region would receive some of the additional.Valley and up to 11,000 acres of important
water supply developed by ’ most of thefarmland, primarily east of the San Joaquin River
configurations, ranging from about 60,000 toin the San Joaquin Region.
700,000 acre-feet (annual average).

Water Oualily. As proposed in the Water Quality
Sacramento and San Joaquin River Regions Program, approximately 35,000 to 45,000 acres of

agricultural land with water quality problems (for
Storage and Conveyance. Storage facilities could example, due to selenium) may be idled’ in the
result in conversion of agricultural land in theGrasslands Subarea of the San Joaquin River
foothill or mountain areas, a potentiallyRegion as a measure to improve water quality in
significant and unavoidable adverse impact,the region and the Delta. The location of these
Development of storage facilities could alsolands and, consequently, the types of crops that
conflict with local and regional plans regardingwould be idled are not .known. But up to 45,000
agricultural lands, acres of agricultural land, ine!uding prime and

The compatibility and consistency of potential
unique farmland, could be affected..

actions with county and city local general land use
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I Again, the location and mix of crops that wouldincreased district water charges (for example, as
be retired as part of the Water Quality Program ispart of tiered water pricing). Conversely,

I unknown. But assuming an average of 3 acre-feetimproved efficiency may allow the continued
of applied water per crop acre and a maximum ofviability of agriculture in some areas. This will
45,000 acres of drainage problem lands idled,tend to maintain the existing uses of agricultural

i approximately 135,000 acre-feet of water would lands in some regions and reduce the amount that
not be applied. As discussed in the Delta Regionmay go out of production or become urbanized.
Land and Water Use impact section, this reductionEfficiency improvements that result in greater

I in applied water does not necessarily equate towater supply reliability but also higher annual cost
new water. Some of this water would likely bemay cause a shift in the types of crops grown.
recoverable in the San Joaquin River Region byConversion or loss of agricultural land would be
downstream or in-basin users, a potentially significant adverse land use impactI of the Improvement in the long-termprogram.
Water Use Efficiency. Potential Water Use viability of some agricultural lands would be a
Efficiency Program impacts would be similar topotential beneficial impact.

I those discussed under the Delta Region.
8.1.3.4 Comparison of Program Alternatives

Water Transfers. Potential Water Transfer Program to Existing Conditions

I impacts would be similar to those discussed under
the Delta Region. Comparison of Program alternatives to existing

conditions indicates:

I Coordinated Watershed Management. Potential
watershed activities in the Sacramento River and̄ All significant adverse impacts identified
San JoaquinRiver regions wil! be compatible with when making a comparison to the No Action

i applicable agricultural land use plans and policies Alternative would still be significant when
in their affected jurisdiction. Reduced grazing compared to existing conditions. .
activities in the watershed could have potentially

i significant land use impacts in this region if theȳ CALFED is proposing actions for levee
result in a loss of agricultural productivity, protection, storage and e0nveyanee, and

ecosystem restoration, which could result in
SWP and CVP Service Areas Outside the Central additional large-scale land conversions

i impacting agricultural lands,-particularly inValley
the Delta. Adverse impacts resulting from the

Potential direct land use impacts to agricultural CALFED alternatives combined with thei land in the SWP and CVP Service Areas Outsi~de expected future conversion of agricultural
the Central Valley are anticipated to be minimal lands when compared to existing conditions.
and have not been quantified.

I ¯ The water supply reliability actions from the
It is anticipated that agricultural water users in Water Use Efficiency, Water Quality, and
this region would receive some of the additional Storage and Conveyance programs could

I water supply developed by most of the improve the availability and quality of water
configurations, ranging from about 60,000 to for agricultural purposes above the existing
700,000 acre-feet (annual average). Conditions baseline. While CALFED is

I .... expecting an overall improvement in water
Water Use Efficiency. Indirect changes in land use supply reliability for agrieulture relative to the
may result from the WaterUse Efficiency No Action Alternative, there is still the

I Program. In some instances, agricultural landmay potential that the benefits provided by the
be removed from production because of increased Program alternatives could be diminished by
costs and decreased profitability which could unforeseen future conditions such as extended

i
result from required efficiency improvements or drought. Consequently, while the benefits of
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the alternatives were analyzed using
reasonable approximations of futureSome examples of Ecosystem Restoration
conditions, it should be acknowledged thatProgram avoidanceorminimizationmeasuresare:
.water supply reliability could be worse than
currently exists. ¯ Restore existing degraded habitat.first;

In summary, the conclusions regarding the.o Focus habitat restoration efforts first on
significance of project effects on surface water developing new habitat on public lands;
quality when compared to existing conditions
would be similar to those compared to No Action. ¯ Absent public lands, restoration efforts will

occur on lands acquired from willing sellers
8.1.3.5 Land and Water Use Mitigation where at least part of the reason to sell is an

Strategies economic hardship, that is, land that floods
frequently or the levees are too expensive to

Mitigations are proposed as strategies in this maintain;
programmatic document and are conceptual in
nature. Final mitigations would need to bē Where small parcels of land are needed for

approved by responsible agencies as specific waterside habitat, aequisition efforts will seek
projects are approvedby subsequent out points of land on islands where the ratio

environmental review, of levee miles to acres farmed is high;

Avoidance or minimization strategies: ¯ Obtain easements on existing agricultural land
which would allow for minor changes in

¯ Develop assuranee measures to inereasewater agricultural practices thus increasing the
supply reliability such as providing long-term value of the agricultural crop(s) to wildlife;
water supply contracts;

¯ Floodplain restoration efforts would include
¯ Site and align Program features to avoid or provisions for continued agrieultural praetices

minimize impacts on agriculture; on an annual basis;

: Examine structural and nonstructural̄ Water acquired for habitat purposes could be
alternatives to achieving project goals without purchased using temporary or rotating
impacting agricultural lands; contracts so that the same land or locality is

not impacted every year; and
¯ Implement features that are consistent with

local and regional land use plans; ¯ Use a planned or phased habitat development
itpproach in concert with adaptive

¯ Work with local and regional jurisdictions to management.
amend local plans and policies to bring
Program features into compliance; Some examples of avoidance and minimization

measures from the Levee System Integrity
¯ Involve all affected parties, especiallyProgram include:

landowners and local communities in
developing appropriate configurations to¯ In implementing levee reconstruction
achieve the optimal balance between resource measures, work with landowners to establish
impacts and benefits; levee reconstruction methods which avoid or

minimize the taking of agricultural land;
¯ To the extent practicable, maintain the

productivity and flexibility of California’s ¯ When planning subsidence control measures,
agricultural resources: work with landowners to establish Best
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Management Practices (BMPs)which avoid uses, including prime and unique farmland.
or minimize changing land use practices whileLocally implemented water transfers could also
protecting levees from the effects ofconvert existing agricultural land uses to other
subsidence. Through adaptive management,land uses, though not specifically CALFED
modify BMPs to further reduce impacts to Program uses.
agricultural land;

8.1.4 Environmental
¯ Protection of other agricultural land of Consequences: Agricultural

eqtiivalent productive potential for
agricultural use without restrictions. This Economics
could be accomplished via easements;

8.1.4.1 Assessment Methods
¯ Implementation of erosion control measures

to the extent possible during and after projectAssessment variables for agricultural economic
construction activities. These erosion controlimpacts are irrigated acres, agricultural water and
measures can include grading the site to avoidland use, water quality, costs and revenues from
acceleration and concentration of overlandagricultural production, and risk and uncertainty.
flows, using silt fences or hay bales to trapPotential impacts are quantified based o~i existing
sediment, and revegetating areas with nativeestimates of land and water value, crop revenue
riparian plants and wet meadow grasses; per acre, and costs. Each configuration (IA, 1B,

and so on) is evaluated as part of an alternative.
¯ Protect exposed soils with mulches,All of the potential impacts described are based

geotextiles, and vegetative ground covers toon review of and experience with other studies.
the extent possible during and after project
construction activities to minimize soil loss; Estimates of water supply changes, land

conversion, and costs are made using existing
¯ Schedule construction activities in a manner.p°liey’level models, such as the Central Valley

so that current crops mayobe harvested priorProduction Model, and by interpolating or
construction estimates made in otherto initiation; extrapolating studies.

¯ Develop agricultural infrastructure, buffersChanges in water quality are modeled for a
and other tangible support for remainingnumber of scenarios that correspond to various
agricultural lands. These buffers should haveCALFED alternatives. Key measurement points in
vegetation compatible with farming andthe Delta are used to indicate the TDS of water
habitat objectives; and diverted for irrigation. TDS (measured in ppm) is

converted into electrical conductivity (EC)
¯ The CALFED benefits of water supply measured as millimhos per centimeter, using th~

reliability should be provided to agriculturalapproximation that 1 mmho/em equals about 640
water users on an equitable basis consideringppm.
the nature and extent of impacts to
agricultural resources, including land andPotential impacts on crop yield are based on the
water, standard Maas-Hoffman (MH) salinity threshold

relationships. For a given .crop, the MH
8.1.3.6 Potentially Significant Unavoidable relationship defines the soil water salinity at

Impacts which crop yield begins to be affected, and shows
the estimated rate at which yield declines as soil

Program actions associated with the Ecosystemsalinity increases beyond the threshold. Table
Restoration, Levee System Integrity, and Water8.1.4-1 shows the threshold and rate of decline
Quality programs, or storage and conveyance
compon, ents could convert existing agricultural
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I
Crop Category Irrigated Acres (1,000 Threshold Salinity Percent Yield Decrease¯ Iacres) Level (Ece) from the Threshold (%)

Pasture 37 5.0 10.0%

Rice 11 3.0 i 2.0%
I

Truck Crops 28 1.5 14.0%

Tomatoes 45 2.5 9.9%                    I

Alfalfa 65 2.0 7.3%

Sugar Beets 15 7.0 5.9%
I

Field Crops 151 1.7 15.0%

Orchards 61 1.5 12.0%
I

Grains 60. 6.0 7.1%

Grapes 36 1.5 19.0%
I

NOTE:

ThesouRcES:Salinity of the soil saturation extracts, is expressed¯ as Ece, which is the electrical conductivity (in mmho/cm).
II. Irrigated acreage is from Affected Environment and Environmental Impacts: Agricultural Production and

Economies, CALFED Bay-Delta Program, September 1997.
2. Maas-Hoffinan coefficients are described in United Nations, Food and Agriculture Organization Irrigation and

IDrainage Paper 29, "Water Quality For Agriculture," 1976.

Table 8.1.4-1. Major Crops in the Delta Region and Corresponding Threshold Salinity Level
I

due to sal!nity for major categories of crops grown land use, water use, and employment could be
Iin the Delta. affected would be considered signifieant.

8.1.4.2 Significance Criteria 8A.4.3 Comparison of No Action Alternative.
to Existing Conditions I

Criteria usedto judge whether an impact of the
Program is potentially significant to agriculturalThe predominant changes between existing

Iresources are described below. Significanceconditions and future conditions under the No
criteria are applied only to adverse impacts. Action Alternative that would affect agricultural

economics are: changes in the markets for
¯ Permanent or longrterm reduction in acres ofagricultural products, the supply and reliability of Iirrigated land within a region would be irrigation water, changes in water quality,

considered significant, development of water transfer markets, and the
cost of water.

I¯ A change in water quality that would reduce
crop yields. . ¯ Changes in the Agricultural Market: There

will be an increasing demand for fruits and
I¯ Changes in costs or revenues which change vegetables, resulting in a shift away from field

the economics of farming to an extent that crops and grain production.
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I consequences associated with other program
¯ Irrigation Water Supply: Several important elements are not grouped by aitemative.

I changes have occurred to water supply
conditions for agriculture. The CVPIA Delta Region
reallocates up to 800,000 acre-feet of CVP

I water per year away from agricultural use forStorage and Conveyance
environmental restoration. Likewise, the 1994
Bay-Delta Accord reduces the amount of Alternative 1. Alternative 1 conveyance
water pumped from the Delta and deliveredconfigurations would affect up to 400 acres ofI for agricultural and municipal uses. Estimatesagricultural land. The economic impact would be
of the impact on net agricultural revenues ofless than significant. ~ i
the CVPIA range from a net gain of $2
million to a loss of $68 million. Since theAlternative 2. The major difference between
CVPIA preferred alternative has not been Alternatives 1 and 2 is in the conveyance
selected, the net economic effect is uncertain,components. For all Alternative 2 configurations,

conveyance options would require conversion of
¯ Water Quality: Reasonably foreseeableagricultural land producing crop revenues of

changes in water management are expected tobetween $1.9 and $6.2 million per year. Loss of

I affect water quality, and therebywill impacthis revenue would be a significant adverse
agricultural yields. As shown in Table 8.1.4-2, economic impact.
the expected TDS range is between 109 and

I 389 ppm or between an EC of 0.17 to 0.61 Alternative 3. The major difference between
mmho/cm. Alternatives 1 and 2 and Alternative 3 is in the in-

Delta storage and cohveyanee components.

i ¯ Water Transfers: The use of water transfers Conveyance and storage options would require
will likely increase in the future, however,conversion of agricultural land producing crop
they have not been assessed in this report duerevenue of between $2.3 and $21 million per year.
to the uncertainty and speculation involved. In-Delta storage would have potential negligibleI to minor beneficial effects on agricultural

¯ Cost of Water: Implementing cost-of-service production in other parts of the Delta Region, by
and tiered water pricing, plus the restorationproviding more reliability in flows and deliveries.

i charges and surcharges by the Impacts to farmimposed employment,agricultural
CVPIA, ~vill increase the cost of water by up suppliers, and other economic sectors are
to 100% in some CVP service areas. Also, described in the next section. Impacts of water

I districts looking for water to transfer are supply increases within the Delta Region would
almost certain to spend more for that waterbe small.
than they have in the past.

All Alternatives. Potential charges imposed on
8.1.4.4 Comparison of Program Alternatives agricultural water use to recover costs of program

to No Action Alternative components could lead to significant changes in

I agricultural activities (for example, land use, crop
The impacts to agricultural economics resultingselection, water use).
from the storage and conveyance program element

I will vary by alternative, as discussed below.Impacts of water quality changes on agriculture
Impacts to agricultural economics resulting frommay be caused by changes in the salinity of water
other program elements, such as ecosystemused for irrigation, measured as TDS. Potential

i restoration, do not vary substantially from oneimpacts could arise because of reduced yields of
alternative to another at the programmatic level,salt-sensitive crops, additional water application
Therefore, the discussions of environmentaland management costs due to salinity, or foregone

revenue due to restricted crop selection. SeVeral
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components oftheCALFEDprogramcouldaffect more demand on existing surface water and
the TDS of water delivered for agricultural use,groundwater resources in those regions.
including flows associated with the ERP, st.orage
and conveyance components, and BMPs or otherWater Oualily. Control of upstream drain water
components of the Water Quality Program. quality and quantity, from this program could.

reduce salinity of water diverted in the Delta for
In the middle Delta, irrigation water quality underirrigation. Benefits could include reduced costs,
all alternatives averages between 121 and 240higher yields, and more flexible crop selection.
ppm, which converts to an EC range of 0.22 toWater quality BMPs, if applied to Delta
0.37 mmho/cm (Table 8.1.4-2). The average EC agriculture, e0uld raise production costs.
during the months of highest salinity ranges from
0.21 to 0.42. Assuming an effective leachingLevee System Integri~/. This program would benefit
fraction of 15%, the soil salinity would be 1.5 x̄  Delta agriculture by providing greater protection
0.42 = 0.63 under the worst case of Configurationfrom inundation and salinity intrusion. Setback
3D. The most sensitive vegetable crops begin tolevees would require purchasing and converting
experiencesalinity effects at 1.0 EC. Therefore, agricultural land. The value of crops taken out of
no significant positive or negative impact isproduction could be between $6 and $.13 million
expected from water quality changes in the middleper year. This loss may be offset by lower flood
Delta. risks to remaining agricultural lands.

TDS in the south Delta is substantially higher thanAdditionally, the loss of farmland may adversely
in the middle Delta. As shown for the Old River ataffect the financial viability of local agencies,
Middle River location in Table 8.1.4-2, average especially water and reclamation districts.
water quality ranges from 318 to 378 ppm,
depending on the configuration. This converts toWater Transfers. Due to minimal in-Delta
a soil salinity of 0.75 to 0.88, assuming anconveyance facility changes, conveyance capacity
effective leaching of 15%. During months of thein Alternative 1 will continue to be the principle
poorest water quality, salinity of applied waterlimiting factor to water transfers. The number and
can be 450 ppm. This level of salinity approachesmagnitude of water transfers will continue to be
the yield threshold for several salt-sensitive truckrelatively small, except in critically dry years.
crops, including beans and strawberries, and some. Water transfers will influence only a fraction of
care in water management is required to avoidCentral Valley and Delta flows, generally
yield losses. However, none of the alternativeincreasing base flows but not exacerbating high
configurations show any significant change in~ flows. Alternatives 2 and 3 provide, increasingly
salinity compared to the No Action Alternative; better water transfer opportunities than
therefore no significant positive or negativeAlternative 1.
impacts are apparent.

Bay Region
Ecosystem Restoration. Direct impacts of this
program would be felt most in the Delta regionStorage and Conveyance. Potential charges
where agricultural land would be taken out ofimposed on agricultural water use to recover costs
production. The crops removed could range fromof program components could lead to significant
a mix of field and forage crops (corn, grain, andchanges in agricultural activities (such as, crop
pasture) to high-value orchards. The agriculturalselection, water use).
land would be purchased at a negotiated fair
"m~rket value to reduce economic hardship onEcosystem Restoration.    Impacts from the
local farmers. These impacts would result in aEcosystem Restoration Program on important
gross revenue loss of $50 to $135 million perfarmland are expected to be minor.
year. Some of this acreage and revenue would
likely shift to other regions of the state, placing
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lII

In Total Dissolved Solids (TDS, in ppm)

No Action, IA, IB            Configuration IC            Configuration. 2B           Configuration 2D

Selected Locations Low Average High Low Average High Low Average High Low Average High
Middle Delta 109 139 207 112 148 206 106 123 137 . 106 124 141
Delta Export Pumps 217 278 366 185 235 356 175 193 216 163 191 215
South Delta 282 331

389,
226 320 395 221 318 395 247 326 395

Configuration 2E Configuration 3A Configuration 3B Configurations 3E, 3H, 31

Selected Locations Low Average High Low Average High Low Average High Low Average High
Middle Delta 104 121 135 132 185 254 134 186 254 179 240 270
Delta Export Pumps 164 190 214 112 149 185 112 143 176 100 127 177
South Delta 248 326 395 310 373 4J18 328 378 448 301 346 395

In Electrical Conductivity (ED, in mmho/cm)

No Action, IA, IB Configuration 1C Configuration 2B Configuration 2D

Selected Locations Low Average High Low Average High Low Average High Low Average High

Middle Delta 0.17 0.22 0.32 0.18 0.23 0.32 0.17 .0.19 0.21 0.17 0.19 0.22

Ddta Export Pumps 0.34 0.43 0.57 ~ 0.29 0.37. 0.56 0.27 0.30 0.34 0.25 0.30 0.34

South Delta 0.44 0.52 0.61 0.35 0.50 0.62 0.35 0.50 0.62 0.39 0.51 0.62
Configuration 2E Configuration 3A Configuration 3B Configuration 3E, 3H, 31

Selected Locations Low Average High Low Aver~age High Low Average High Low Average High

Middle Delta 0.16 0.19 0.21 0.21 0.29 0.40 0.21 0.29 0.40 0.28 0.37 0.42

Delta Export Pumps 0.26 0.30 0.33 0.18 0.23 0.29 0.18 0.22 0.28 0.16 0.20 0.28

South Delta 0.39 0.51 0.62 0.48 0.58 0.70 0.51 0.59 0.70 0.47 0.54 0.62

NOTES:
I. EC - TD$/640 is used to convert TDS to EC.
2. Data for Configurations 2A are not available.
3. Middle Delta location is Prisoner’s Point; South Delta location is Old River at Middle River. Tracy Pumping Plant is export location.
SOURCE: Stares Reports on Technical Studies for the CALFED Alternatives, DWR, 1997.

Table 8.1.4-2. Estimated Salinity of Irrigation Water in Selected Locations, by Alternative (During Irrigation Season: April to
September)



Water Qualh)/. To the extent that they apply to areasranges from 278 ppm in the No Action Alternative
non-tributary to the Delta, BMPs under the Waterto a low of 127 ppm in Configuration 3D. The

Quality and Water Use Efficiency programs couldhighest salinity months range from 366 ppm for
substantially increase production costs, the No Action Alternative down to 177 ppm in

Configuration 3D. Soil salinity associated with
Water Transfers. Because of the water supplythese average values would range from 0.30 to
deficiencies in some agricultural areas, especially0.65. The highest salinity is estimated in the No
the San Felipe Division: of the CVP, waterAction Alternative, and the lowest in Alternative
transfers may be an important source of water in3. Some areas receiving water from the Delta also
the future, have poor drainage, and some areas apply a

mixture of groundwater and surface water.
Sacramento River and San Joaquin River Regions Therefore, the improvements to water quality,

especially in Alternative 3, are potentially large
Storage and Conveyance. Agricultural lands in the enough to have some effect on crop selection,
Sacramento Region River and the San Joaquinwater management, and yields, and could provide
River regions could be affected by the location ofa potentially significant benefit.
storage and conveyance facilities. The likely
location of large storage facilities is in foothill orThese estimates account for water quality changes
mountain areas, where land use is likely to bedue to water supply, conveyance, and operations
non-irrigatedgrazing. Impaets inchidepermanentchanges. Impacts associated with the Water
conversion and inundation and temporaryQuality Program and the Water Use Efficiency
disruption of agricultural activity duringProgram could potentially affect agricultural
construction. Permanent conversion of farmlandusers, but the size and direction of these impacts
for facilities is a potentially significant~ impact,are unclear. No estimates of changes in water
Impacts from improvements in water supplyquality fo.r irrigation have been made for the
reliability are small in the Sacramento RiverSacramento River Region.
Region.

Potential charges imposed on agricultural water
Potential beneficiaries in the Sacramento Riveruse to recover costs of program components could
Region would be primarily CVP contractors, who lead to significant changes in agricultural
would use the water to replace groundwater oractivities (such as, crop selection, water use).
supply lost from the CVPIA. According to an
analysis completed for CVPIA, the direct value ofEcosystem Restoration. T!a. is program would convert
this water to agriculture ranges from $30 to $40productive farmland in the Sacramento River and
per acre-foot, making it relatively costly. Much ofSan Joaquin River regions for habitat restoration.
the additional water in the San Joaquin RiverThe erop revenue loss assoeiatedwithtakingthese
Region would be used to reduce groundwaterlands out of production generally ranges from
overdraft, to increase in-stream flows, to support$500 to $1,000 per acre, resulting in a regional
production of lands fallowed by supplyloss in crop revenue of between $13 and $34
restrictions of the CVPIA and Bay Delta Accord, million per year in the Sacramento River Region
and for agricultural production. The marginaland between $25 and $50 million in the San
value of this water for agricultural production isJoaquin River Region. This would have a
$60 to $100 per acre-foot. Some of this water substantial adverse economic impact on farm
could support acreage shifted out of the Deltarevenues, income generation, and employment
Region due to land conversion, levels. Loss of production may also adversely

affect the financial viability of local agencies,
Salinity of water diverted from the Delta for useespecially water and reclamation districts.
in the San Joaquin Valley is measured at the
Tracy Pumping Plant Intake as the measurementAny changes in water supply, such as purchase of
location. As seen in Table 8.1.4-2, average salinitywater rights for in-stream flow, could result in
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changes to crop pattems, potentially affectingdistrict-level costs could range ~rom $5 to $12 per
crop value. Direct impacts to the landowneracre of land served in both regions.
would not be significant because the transaction
would be only with willing sellers. Changes inWater Transfers. Water transfers would generally
the quantity or pattern of in-stream flow couldhave the same beneficial and adverse impacts as
affect downstream agricultural users and couldidentified forthe Delta region. Reduced pumping
potentially be significant, costs due to receiving a water transfer could also

occur. Similarly, other potential significant
WaterOuality. Best Management Practices for this adverse impacts could occur. Water transfers due
program could lead to significant impacts (bothto direct groundwater pumping or groundwater
beneficial and adverse) in land and water usesubstitution could cause a temporal or volumetric
patterns. Adverse impacts would more likelyincrease in groundwater pumping and inerea.sed
result from Beneficial effects costs associated withcosts imposed. exacerbatinggroundwater
include reduced salinity of irrigation, which couldoverdraft; pumping from lowered groundwater
increase yields, reduce production costs, andlevels; deepening wells; lowering pumps; and
provide more flexible crop selection, redrilling wells. These increased operating costs

could reduce irrigated acreage at nearby farms
Moreearefullymonitoredapplicationofwatereanthat are not transferring water.    Direct
result in substantially increased yields andgroundwater and groundwater substitution
reduced chemical costs, irrespective of salinity,transfers could also cause a reduction in surface
Lower applied water amounts can adversely a_fleetwater flows due to induced seepage; reduce crop
drain water users (forcing them to search foryields due to lower water quality; reduce demand
another source of supply), raise groundwaterfor crop storage and processing; reduce demand
pumping lifts and impair groundwater .storage forfor farm inputs; lower ground elevations, making
conjunctive use. affected areas more susceptible to flooding; and

reduce habitat supported by surface seepage of
Retirement .of lands with water quality problemsgroundwater.
in the San Joaquin River Region would have a
significant adverse impact on jobs similar in Coordi.nated Watershed Management.
magnitude to the impact of the EcosystemImplementationofupperwatershedenhancements
Restoration Program land conversion in the Sancould result in converting upper watershed
Joaquin River Region. agricultural lands located adjacent towaterways

in order to restore riparian habitat, stabilize
Water Use EftTciency. The economic impact of this stream-channels, restore natural stream hydrology,
program is uncertain, and could range from littleand create a non-point source pollution buffer.
or no measurable effect to potentially substantialConversion of land use could have an adverse
reductions in applied water. Based on preliminaryimpact on net income and public finances, and
estimates prepared for the CALFED Program,result in foregone economic opportunities.
costs of achieving efficiency increases could
range from $40 to $60 per acre-foot of reduced SWP and CVP Service Areas Outside the Central
applied water in the Sacramento River Region andValley
from $50 to $100 per acre-foot in the San Joaquin
River Region. In the San ~Joaquin River Region,Impacts on agriculture in this region are expected
approximately $500 per acre-foot of net savingsto be small. Potential cost impacts from the Water
could be realized; however, because virtually allQuality and Water Use Efficiency programs may
applied water losses are recoverable and reusableoccur if BMPs are applied to areas outside the
in the Sacramento River Region, no net savings inCentral Valley. S̄alinity intrusion avoidance
consumptive use or irrecoverable loss (that is,benefits of the Levee System Integrity Program
"real" water savings) are likely. Additionalwould also aeerne to this region.

.
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Substantialconversion of agricultural land in thē The water supply reliability actions from the
Delta Region could ~hift some production to Water Use Efficiency, Water Quality, and
desert areas in southern California, such as the Storage and Conveyance programs could
Imperial Valley. Additional water would be improve the availability and quality of water
available to SWP contractors in the South Coast for agricultural purposes above the existing
and Central Coast areas. However, it is unlikely conditions baseline.. While CALFED is
that a significant amount of this water would be expecting an overall improvement in water
delivered for irrigation use. supply reliability for agriculture relative tothe

No Action Alternative, there is still the
SWP water delivered for irrigation in southern potential that the benefits provided by the
California would have the same quality changes as Program alternatives could be diminished by
described for the San Joaquin River Region. unforeseen future conditions such as extended
Relatively little SWP water pumped into southern drought. Consequently, while thebenefits of
California is used for irrigation, and some of that the alternatives were analyzed using
gets mixed with other local water sources. The reasonable approximations of future
aggregate impact on agriculture in these areas is conditions, it should be acknowledged that
potentially beneficial but probablynotsignificant, water supply reliability could be worse than

currently exists..
Potential charges imposed on agricultural water
use to recover costs of program components could8.1.4.6 Mitigation Strategies
lead to .significant changes in agricultural
activities (such as, crop selection, water use). ’ As discussed in the introduction to this summary,

mitigations are proposed as strategies in this
The Water Transfer Program benefits are relatedprogrammatic document and are conceptual in
to the inereased agriculturalproduction, incomes,nature. Final mitigations would need to be
andemploymentopportunities associated with anyapproved by responsible agencies as specific
transfer that uses the water for agriculturalprojects are approved by subsequent
production outside of the Central Valley. environmental review.

8.1.4.5 Comparison of Program Alternatives Strategies to minimize economic consequences
to Existing Conditions include:

Comparison of Program alternatives to existinḡ Provide advice on how to stretch existing
conditions indicates: water supplies in cost-effective ways to keep

water acquisition costs down;
¯ All significant .adverse impacts identified

when making a comparison to the No Action ¯ Provide advice on ways to increase the
Alternative would still be significant when production yielded from a unit of water
compared to existing conditions. (through measures such as improvement in

distribution uniformity), which will tend to
¯ CALFED is proposing actions for levee keep production up even as acreage goes

protection, storage and conveyance, and down;
ecosystem restoration, which could result in
additional large-scale land conversions̄ Provide cost-sharing and other financial
impacting agricultural lands, particularly in assistance to reduce the indirect impacts

~ the Delta. Adverse impacts resulting from the potentially resulting from the cost of the
CALFED alternatives combined with the Water Use Efficiency and Water Quality
expected future conversion of agricultural programs;
lands when compared to existing conditions.
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I ¯ Purchase water acquired for habitat purposes state regulations for providing relocation
using temporary or rotating contracts so that assistance to displaced persons or businesses;
the same land or locality is not impacted and

I every year;
¯ Avoid fallowing or shifting crops that require

i ¯ Continue the flow of property tax revenues to high input and output expenditures.
the local counties, providing opportunities for
alternative industries to develop (that is, 8.1.4.7 Potentially Significant Unavoidable

I recreation) and other economic incentives; Impacts

¯ . Implement financial incentives to increaseUnavoidable impacts to agricultural economics
wildlife forage on agriculthral lands (pay forthat have the greatest potential to be significantI are loss of prime and unique farmland to otherharvestmethods).Reduceunit
charges for water when a farmer implementsuses, such as for habitat or levee setbacks. These
measures to control discharge of contaminantsimpacts would be both direct, such as loss of farmI in excess of regulatory requirements; revenue and production opportunities, and

indirect, such as less labor demand and reduced
¯ Alter water delivery schedules duringfarm spending for goods and services.

I shortages to reward farmers who implement
measures to control discharge of contaminants8.1.5 Environmental

I
in excess of regulatory requirements; Consequences: Agricultural

¯ Create a loan program to support construction ~ Social Issues
of agricultural pollution control facilities;

8.1.5.1 Assessment MethodsI ¯ Provide technical assistance to farmers
wishing to install pollution control facilities;Social well being, for purposes of this analysis, is

i measured in terms of community stability.
o. Develop assuranee measures to increase waterCommunity stability is a measure of a

.̄ supply reliability sueh as providing long-termcommunity’s ability to absorb social and
water supply contracts; economic changes that may result from aI action such the CALFED action.proposed

¯ Create tax incentivesfor long-term Assessment of community stability .is based on
agricultural zoning; changes in economic and social indicators that

I may occur as a result ofa CALFED action. These
¯ Provide technical and financial assistance toindicators include median family income, per

develop a regional solution to the San Joaquincapita income, poverty rates and unemployment
Valley drainage problem; rates, as summarized by region in Table 8.1.2-4

¯ Schedule construction activities in a manner

I so that current crops may be harvested prior Section 8.11 provides a detailed, region-by-region
to construction initiation; discussion of related Environmental Justice issues.

I ¯ Pay fair market value for any crops destroyed
or taken out of production on private or leased Predicting the human behavior that could result
lands as a result of project construction; from CALFED actions is a difficult task. Past

studies of community stability and socialI property conditions related to water supply projects haveCompensate ownersforthevalueof

their land and associated improvements,focused on social, economic, and land use changes

I
including dwelling units, in compliance withresulting from short-term drought conditions. The
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actual effects of implementation of long-termHowever, agricultural employment would remain
water supply programs cannot be predicted withseasonal. There could be improvements in
complete assurance, but must be projected basedmechanization for picking and sorting crops and ¯
on assumptions of human behavior, primarily theother improvements that could eliminate tasks that
assumed actions of farm managers and landare currently labor intensive. Changes in
owners implementing long-term changes to farmirrigation technology also may occur that could I1
operations. This analysis is based on the regionalchange farm labor needs. Changes to the
economics analysis and. projected changes topopulation, crop production, and technology
regional employment. These findings have beenresulting in a decrease in employment
applied to the analysis for farmers, farm workers,opportunities or the duration of employment may |
and agribusiness, create an increased need for social services to

provide food, health care, and housing for those
Criteria ¯ facing economic hardship. These needs may be8.1,5.2 Significance

seasonal or could be year-around depending on
For purposes of this analysis, socioeconomicthe extent of the change and the education,

measured in terms of adverse changestraining, and technical skills of the population ineffectsare
in community stability. Community stability isthe area affected.
measured by several economic indicators.
Economic indicators inelude median and per 8.1.5.4 Comparison of Program Alternatives
capita income, poverty rates, and unemployment, to No Action Alternative
Adverse impacts to communit~ stability could
result from changes to any of these indicators thatThe impacts to agricultural social issues resulting
substantially exceed historical fluctuations, from the storage and conveyance program element

will vary by alternative, as discussed below.
8.1.5.3 Comparison of No Action Alternative Impacts to agricultural social issues resulting from ’ 1

to Existing Conditions other program elements, such as ecosystem 1
r̄estoration, do not vary substantially from one

Future agricultural social conditions under the Noalternative to another at the programmatic level. ¯
Action Alternative are expected to be similar toTherefore, the discussions of environmental 1
existing conditions. " consequences associated with other program

elements are not grouped by alternative. In those
The key factors that would affect farmers undereases where no environmental impacts, have been |
the No Action Alternative include changes in theassociated with a program, element within a
markets for agricultural products; the supply andregions, the program element is not discussed. II
reliability of irrigation water; the development of 1
water transfer markets; and the cost of water.Delta Region
Increasing demand for fruits and vegetables is
expectedto result in a shift toward production of Storage and Conveyance. The extent of impacts ¯
these commodities, and away from fieldcrops andwould vary due to the variation in water yield and
grains. Decreases in water availability due to thethe opportunity to shift agriculture to various parts
Central ValleyPr0jeetlmprovementAet(CVPIA) of the Delta. The alternatives could result in a 1
and the Bay-Delta Accord would likely be made significant but perhaps mitigable impact to
up with groundwater supplies, however,farmers, farm workers, and agribusiness as a result
depending on the size of the deficit, groundwaterof agricultural land conversion due to the
may not be able to completely compensate. conveyance and in-Delta storage options. This

conversion would result in changes !n the number
The nnmberofagriculturaljobsmayincreaseinof jobs for farmers, farm workers, and
areas due to projected changes in crop productionagribusiness. The intensity of this adverse impact 1
to higher value and more labor intensive crops,      depends on the magnitude of job loss.
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Please see Regional Economics, Section 8.6,
assistance for a portion of these displaced

and Chapter 5 for further discussion of these
workers, this need would not be expected to be

impacts,
significant.

Water Use Efficiency. During the drought of the
early 1990s, many communities faced reduced

Ecosystem Restoration and Levee System Integrily. employment resulting from significant reduction
Implementation of ecosystem restoration in thein irrigated acreage, which left farm laborers
Delta would result in the conversion ofwithout jobs. To the extent that efficiency
agricultural lands to improvements help improve water supplyrestoredhabitat. This would
conversion would result in changes in the numberreliability, employment opportunities would be
of jobs for farmers, farm workers, and maintained. This would contribute to the stability
agribusiness. This job loss would be a potentiallyof many local agricultural communities.
significant adverse impact depending on the
magnitude of the job loss and extent of mitigationJob 6pportunities could be created by water use
efforts, efficiency improvements. As irrigation

management improves, so must the knowledge of
The most significant impact would be thethose irrigating or scheduling irrigations. This
concentrated loss of jobs for farm workers who would result in the need for more skilled labor,
tend to have limited skills. Stress may be put onbut at higher costs. In addition, the design and
existing social services, such as welfare and jobinstallation of new or improved on-farm or district
training, to help provide transitions for displacedwater delivery systems would create mere jobs for
farm workers. Because the Delta Region isskilled laborers. It is conceivable that efficiency
already experieneing high levels ofunemploymentimprovements, especially those that involve
and the labor force is primarily farm workers, thephysical construction would add to local
social and economic structure of theseemployment.
communities could be adversely affected.
Examples may include higher demand for socialHowever, water use efficiency improvements also
services, increased crime, and loss of local smallcould have adverse impacts farm labor. Oneon
businesses such that customers may have to travelbenefit of improved irrigation efficiency that may
further to purchase supplies. Less technicallybe experienced by a farmer is a reduced need for
skilled workers and those lacking basic educationlabor, due either to less cultivation or changes in
levels and English language skills may have morehow crops are irrigated. The addition of
difficulty finding new employment, pressurized irrigation systems would have the

most substantial impact. With pressurized
Per capita income for displaced farmers andirrigation, what used to be the job of several
families may decline and could be mitigated byworkers could now be replaced by just one. It is
social service and support programs, such asestimated that, as technology advances, 30% less
welfare and job training. Farm managers may belabor would be needed to perform the same
required to travel farther to their place ofamount of work. This means that two out of three
employment or move to other areas to gainfarm workers may be employed once efficiency
employment. The need to move or to be awaymeasures are implemented.
from home and family for longer periods could "
add additional burden to family members. - Improved water use efficiencies often translate to

higher crop yields and better quality of farm
It is anticipated that displaced farm managers andproducts. Such advances can increase on-farm
technicians could find work in other regions ordirect income, benefitting the farmer’s net
other jobs related to agriculture. While there income, This often translates to additionalmay
be a temporary increase in the need for socialeconomic activity. Increased income also can
services toprovide training or economichelp the overall economy in total sales and
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purchases and increase tax revenues thatEcosystem Restoration. The impacts in this region
strengthen vital functions such as schools, roads,for Alternatives 1, 2, and 3 would be similar in
and social and health services, character to those described for the Delta Region.

Ecosystem restoration could result in conversion
Water use efficiency improvements also couldor idling of productive agricultural land in the
result in improved crop yields. Improvements inSacramento River Region. Conversion or idling
the yield per acre-foot of applied water, even withof agricultural lands would result in a loss of jobs
possible reductions in water supply, would resultfor farmers, farm workers, and agribusiness. The
in greater production of food and fiber on theseverity of this impact would depend on the
same land. As populations continue to increase;magnitude of farm worker job loss and the extent
not only in the state, but in the nation andof mitigation efforts.
globally, highly efficient food production would
~be an asset. Water Use Efficiency and Water Trangers. The

impacts from these programs are the same as
Bay Region discu§sed under the Delta Region. Additional

adverse impacts to local groundwater pumping
No significant impacts are anticipated to farmers,and facility costs could occur under some
farm workers or agribusiness, conditions of direct groundwater transfers or

groundwater substitution transfers.
Sacramento River Region

San Joaquin River Region
Storage and Conveyance. The impacts of additional
water supply could include the development ofStorage and Gonveyance. The impacts of additional
additional acreage for agrieulture, inereasedwaterwater supply could include the development of
supply reliability resulting in greater farmadditional acreage and increased water supply
investments, and shifts to higher water use andreliability, which may result in greater farm
higher value crops. Other beneficial impactsinvestments and shifts to higher water use and
include development of additional acreage shiftedhigher value crops. A significant amount of jobs
from the Delta due to land conversion, changes tocould become available if additional acreage or
higher water use and higher value crops, andhigher labor demand crops were developed.
additional farm worker jobs may become available
if additional acreage is developed. The extent ofDevelopment of the storage and conveyance
this beneficial impact would vary and would befacilities in Configurations 2B, 2D, and 2E; and
dependent on the ultimate cost of the water. 3A, 3E, 3H, and 3I, depending on the location,

could require the conversion of agricultural lands,
Development of the storage and conveyanceresulting in a potentially significant impact to
facilities in Configurations 2B, 2D, and 2E; andfarmers. This impact could be offset by shifting
3B, 3E, 3H, and 31, depending on the location,acreage to other parts of the San .Joaquin River
could require the conversion of agricultural landsRegion.
resulting in a potentially significant impact to
farmers. This impact could be offset by shiftingImpacts to farm workers would depend on new
acreage to other parts of the Sacramento Riveragricultural acreage developed by farmers.
Region.’Impacts to farm workers would depend onConfigurations 2A and 3A would likely result in
new acreage developed by farmers,severalnewjobs. Configurations2B,2D, and2E;

¯ Configurations 2A and 3A would likely result in and 3B, 3E, 3H, and 31 could result in a
minimal new jobs; however, Configurations 2B,significant number ofjobs and abeneficial impact
2D, and 2E; and 3B, 3E, and 3H could result in ato farm workers as well as associated agricultural
significant number of jobs and a beneficial impactbusiness.
to farm workers as well as associated agricultural
businesses.
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Ecosystem Restoration. Ecosystem restoration could but it is unlikely that water costs would be
result in conversion or idling of agricultural land less expensive. Where water costs are lower
in the San Joaquin River Region. The impacts than No Action but higher than existing
would be similar in character to those described conditions, this could result in a new
for the Delta Region. significant impact when compared to existing

conditions. If water costs are higher than
Water Ouality. Retirement of lands with water those under the No Action Alternative, this
quality problems in the San Joaquin River Region would be an adverse impact of greater
would have a significant adverse impa~t on jobs magnitude when compared to existing
similar in magnitude to the impact of the conditions.
Ecosystem Restoration Program land conversion
in the San Joaquin River Region. 8.1.5.6 Mitigation Strategies

Water Use Efficiency and Water Transfers. The As discussed in the introduction to this summary,
impacts from these programs elements are themitigations are proposed as strategies in this
same as those discussed under the Sacramento document and inprogrammatic are conceptual
Region. nature. Final mitigations ~would need to be

approved by responsible agencies as specific
SWP and CVP Service Areas Outside the Central projects are approved by subsequent
Valley environmental review.

Impacts on agriculture in this region are expectedStrategies for minimizing the social/employment
to be small. Substantial conversion of agricultural. impacts as a result of agricultural land conversion
land in the Delta Region could shift someinclude:
production to desert areas in southern California,
such as the Imperial Valley. Water transfers" ~¯ Continuing the flow of property tax revenues
would increase agricultural production, incomes, to the local counties, providing opportunities
and employment opportunities associated with any for alternative industries to develop (that is,
transfer that uses the water for agricultural recreation) and other economic incentives,
production outside of the Central Valley. The net relocating facilities and shifting agriculture to
change in jobs is expected to be minimal, with new areas;
only minor effects stability.on community

¯ Compensate local governments for increased
8.1.5.5 Comparison of Program Alternatives demand for services resulting from labor

to Existing Conditions displacement, workerscompensate displaced
by specific transfers through such actions as

Comparison, of Program alternatives to existing augmenting unemployment insurance
conditions indicates that: benefits;

¯ Under the No Action Alternative, economic ¯ Provide trainingandedueational opportunities
conditions are expected to be similar to those for unemployed individuals to reenter the
for existing conditions with the exception of ~vorkforce, job referral and placement
costs for irrigation water, services, and job retraining;

¯ Becauseoftheuncertaintyoverthemagnitudē Implement cost-sharing and other financial=
of future water costs under the No Action assistance to reduce the social/employment
Alternative, it is difficult to predict whether impacts potentially resulting from the cost of
cost of agricultural water relative to existing the Water Use Efficiency and Water Quality
conditions will be higher or lower than what programs;
is expected under the No Action Alternative,

CALFED Bay-Delta Program Draft Programmatic EIS/EIR 8.1 AGRICULTURAL RESOURCES

C--005506
C-005506



¯ Schedule construction activities in a manner
so that current crops may be harvested prior
to construction initiation;

¯ Pay fair market value for any crops destroyed
or taken out of production on private or leased
lands as a result of project construction; and

¯ Limit the amount of acreage that can be
fallowedin a given area.

8.1.5.7 Potentially Significant Unavoidable
Impacts

Farm worker job loss may result in significant
¯ adverse unavoidable impacts. In some cases jobs
may be shifted to other areas; however, jobs also
may be eliminated with no replacement. This
would represent a significant unavoidable impact
of the CALFED Program.

,I
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I 8.2 URBAN RESOURCES

I Summary

Urban based land use, municipal and industrial
water use economics, publicand utilitiesand
services are the primary urban resources assessed

¯ For the No Action Alternative,

in this section. Implementing any of the CALFED development trends would continue,

alternatives would potentially displace existing causing potential displacement of some
residents, disruption of some existingresidents, physically disrupt or divide an

established community, and may be inconsistent communities, local and regional land use

with existing local =or regional plans~ Water plan inconsistencies, and increased

transfers have the potential of adversely inducing demand for utilities and public services

growth that may not otherwise have a reliable with corresponding decreases in water
¯ supply reliability and increases in supplywater supply.

costs.
Potential impacts to utilities and public services
have also been identified, especially in relation to¯ Storage and Conveyance features are
development of new storage and conveyance expected to have development-related
facilities. A limited analysis of M&I water supply effects similar to No Action. In addition:
economics was conducted based on DWRSIM
results and alternative costs. The analysis Alternative 1 would havesome
provided estimates of the value of changes in beneficial effects on water supply and
water supply and salinity of supplies, quality.

Potential impacts of program elements are For Alternative 2, all configurations are
discussed briefly below and summarized by expected to provide additional water
region in Tables 8.2-1, 8.2-2, and 8.2-3. supply. Salinity reduction would reduce

water supply costs.
No Action Alternative. Under the No Action
Alternative, reasonably foreseeable storage and For Alternative 3, all configurations
conveyance facilities, would result in the except 3A increase water supplies.
conversion of localized land uses. This could Salinity reduction cost savings would be
displace residents, disrupt or divide existing more pronounced than Alternative 2.
communities, or be inconsistent with local and
regional land use plans~ The "intensity and ¯ Ecosystem Restoration is expected to
magnitude of specific urban land use impacts is have only negligible effects on urban
not expected to be great, but would be dependent land uses but could require relocation of
upon the actual location of project facilities. The major utility infrastructures.
No Action Alternative is expected to. result in
continued decline in the reliability of urban water ¯ Water Use Efficiency is expected to
supplies. Most of this decline is related to increase the amount of urban water
population increases and economic growth. Water conservation.
supplies have been reduced, relative to the recent
past, by actions such as CVPIA, the Mono Lake
decision, and increased use of Colorado River.
water by upstream states.
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES

1A I 1B f 1C 2A t 2B { 2D I 2E 3A I 3B I 3E I 3H

Delta Region

Displace Residents

Physically Divide or Disrupt an . ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯
Established Community
Inconsistency with Local and
Regional Plans

Changes in Landscape Materials ,
and to the Pace and Location of    o o    o    o    o    o    o    o    o    o    o
Urbanization

Bay Region
Inconsistency with Local and o o    o    o    o    o    o    o    o    o    o
Regional Plans

Changes in Landscape Materials
and to the Pace and Location of    o o    o    o    o    o    o    o    o    o    o
Urbanization

¯ Sacramento River Region
Displace Residents [] []

Physically Divide or Disrupt an
Established Community [] [] ¯ [] ¯ [] ¯ [] ¯

¯ ¯

Inconsistency with Local and
Regional Plans

Short-term Construction Impacts
i to Developed Land Use

¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯

Changes in Landscape Materials
and to the Pace and Location of o o o o o o o o o o o
Urbanization        "

San Joaquin River Region
Displace Residents [] [] D [] D [] D " [] D | D
Physically Divide or Disrupt an
Established Community

[] [] ¯ [] ¯ ,rn ¯ rn 0 ¯ ¯

Inconsistencywith Localand
Regional Plans

Short-term Construction lmpacts ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯
to Developed Land Use
Changes in Landscape Materials
and to the Pace and Location of    o o    o    o    o    o, . o    o    o    o    o
Urbanization

I
Table 8.2-1. Summary of Environmental Impacts Related to Urban Land Use (page 1 of 2)
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I
ALTERNATIVE     ALTERNATIVE          ALTERNATIVE

IMPACT ISSUES           1 2 3

I 1A ] 1B ! 1C 2A ! 2B ! 2D I 2E 3A I 3B I 3E I 3H ! 3I

SWP and CVP Service Areas Outside the Central Valley

Inconsistency with Local and "
Regional Plans

o o    o    o    o    o    o    o    o    o    o    o

i I Changes in Landscape Materials
and to the Pace and Location of    o o    o    o. o o    o    o    o    o    o    o
Urbanization

I NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

LEGEND:

i Level of Impact
¯ = Significant and unavoidable
| = Significant and mitigable

¯ o = Less than significant
[] = NoneI + = Beneficial
U = Unknown

I Table 8.2-1. Summary of Environmental Impacts Related to Urban Land Use (page 2 of 2)
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!
ALTERNATIVE          ALTERNATIVE                     ALTERNATIVE

IMPACT ISSUES 1 2 3

1A 1B [1C 2A 2B 2D 2E 3A 3B 3E 3H 3I I

Delta Region
I

Bay Region
I

Sacramento River Region
IChanges in M&I Water Costs* o o o o ~ o o ~ ~ o ~ o

San Joaquin River Region
I

SWP and CVP Service Areas
i

fromNOTE:onePleaseconfigurationrefer to supportingto the other.text for a discussion of the degree to which the beneficial or adverse impacts vary
I

*The Water Quality Program would generally result in improved source water quality. Delta Ecosystem Restoration
could result in higher organic carbon levels and changes in taste and odor, which would all affect treatment costs. The

I
costs of the Water Use Efficiency Program are unknown, and as a consequence, the economic impacts on municipal and
industrial water costs are also unknown at this time.

LEGEND:
Level of Impact lO = Significant and unavoidable

D = Significant and mitigable
o = Less than significant
[] = None

I+ = Beneficial
U = Unknown

Table 8.2-2. Summary of Environmental Impacts Related to Urban Water Supply Economics
I

I
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3

1A I 1B I 1C 2A ! 2B~ ! 2D [ 2E 3A ! 3B ! 3E [ 3H! 3I

Delta Region

Increase in Demand for Utilities [] o ¯ o ¯ o ¯ o ¯ ¯ ¯ ¯

Increase in Demand for Public [] o D o ~ o ~ o ~ ~ ~ ~
Services

Relocation of lnfrastructure [] [] [] o o ¯ ¯ o o o . ¯ ¯
Components

Bay Region

Increase in Demand for Utilities [] [] ¯ o ¯ o ¯ o ¯ ¯ ¯ ¯

Increase in Demand for Public [] [] o o o o o o o o o o
Services

Relocation of Infrastructure [] [] [] [] [] [] [] [] [] [] [] []
Components

Sa6ramento River Region
Increase in Demand for Utilities [] o ¯ o ¯ ¯ ¯ o ¯ ¯ ¯ ¯

Increase in Demand for Public [] o o o o o o o o o o oServices
Relocation of Infrastructure [] [] ¯ D ¯ ¯ ¯ [] ¯ ¯ ¯ ¯Components

San Joaquin River Region
Increase in Demand for Utilities [] o ¯ o ¯ ¯ ¯ o ¯ ¯ ¯ ¯

Increase in Demand for Public [] o o o o o o o o o o o
Services

Relocation of Infrastructure [] [] ¯ [] ¯ ¯ ¯ o ¯ ¯ ¯ ¯~ Components

SWP and CVP Service Areas Outside the Central Valley

Increase in Demand for Utilities , [] o ¯ o ¯ o ¯ o ¯ ¯ ¯ ¯

Increase in Demand for Public [] o ~ o ~ o ~ o ~ ~ ~ ~Services

Relocation of Infrastructure
Components [] [] [] [] [] [] [] [] [] [] [] []

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

LEGEND:
Level of Impact

¯ = Significant and unavoidable
~ = Significant and mitigable
o = Less than significant
[] = None
+ = Beneficial
U = Unknown

Table 8.2-3. SummarY of Environmental Impacts Related to Utilities and Public Services
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Urban watermanagement, facilities and programs,facilities would likely require the relocation of
such as ex~aordinary conservation measures,existing utili~infrastructure.
conjunctive us~, recycling, water transfers and
added reservoir storage, will be developedConfiguration 2A would increase water supplies,
regionally to manage reliability. These measuresbut the amount of supply increase and the
will have their own environmental impa.ets andsubsequent economic benefit is not substantial.
these impacts could be avoided or delayed withBenefits, in terms of water supply costs avoided,
the availability of CALFED water supplies, are less than $50 million annually under year 2020

development conditions. Additional gross benefits
Actions occurring under the No Action in a year during the critical period are even
Alternative would also result in potentiallysmaller because the yield increase is less than
significant adverse impacts by substantiallyaverage.
increasing the demand for Utilities and public
services. The increase in water supply under Configuration

2D is worth $50 to $100 million annually on
Storage and Conveyance. Program actions, average, and 2D provides slightly more.water in
including storage and conveyance that displacethe critical period than it does on average. Most of
residents, physically disruptor divide establishedthe benefits are obtained in the SWP Service
communities, or are-inconsistent with a local orAreas south of the Tehachapis.
regional plan, would be considered significant
adverse land use impacts. Alternative 2 conveyance is expected to affect

economics associated with salinity and DBP
All configurations with storage, 1 C, 2B, 2E, 3B, precursors. Reduced salinity costs amount to $100
3E, 3H, and3I, are expected to have a signifieantto $175 million annually, depending on
beneficial impact on water supply for Centralconfiguration. Economic costs associated with
Valley Project (CVP) and State Water Project DBP precursors have not been evaluated, but
(SWP) M&I water providers. The relative size of bromide and organic carbon concentrations are
impacts on individual providers depends on theincreased at the North Bay Aqueduct. Bromides
share of these water supplies as part of their entireare decreased in Rock Slough~ and the Los
water supply mix and many other factors. Vaqueros intake. Bromide concentrations are

reduced somewhat at Traey Pumping Plant ~ind
Averageannualbenefitsof Configuration1C, in Clifton Court Forebay, but organic carbons are
terms of water supply costs avoided, are aboutslightly increased or about the same as the No
$100 to $150 million annually :under year 2020Action Alternative. Mitigation for source water
development conditions. Additional gross yield inquality reductions could include relocation of
a year during the critical period (1928 to 1934 intake facilities, improved treatment, or changes
hydrology) is slightly more. Most of the benefitsin water supply management.
are obtained in the SWP Service Areas south of
the Tehachapis. Alternative 2 would have a greater number of

actions than Alternative 1; therefore, it would
Alternative 1 storage and conveyance are nothavemore pronounced significantadverse impacts
expected to substantially affect economic benefitson utilities and public services.
or costs associated with salinity or DBP
precursors. Benefits of Configuration 3A, in terms oi~ water

supply costs avoided, are expected to be more
Due to increased activities, Alternative 1 wouldthan $50 million annually under year 2020
have more pronounced utilities impacts than thedevelopment conditions. Benefits of all other
No Action Alternative, but impacts to public variations of Alternative 3 are about$150 million
serviees would be less pronounced. In addition,annually under year2020 development conditions.
the construction of water storage andconveyanceAdditional gross benefits in a year during the
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I critical period (1928 to 1934 hydrology) are to potentially higher TOC levels, taste, and odor
somewhat more because yield is more. of Delta water.

I Alternative 3 conveyance is expected to affectWater Quali~. The water quality program focuses
economies associated with salinity and DBPon source control and reducing pollutant releases

i precursors. Reduced salinity costs amount tointo the Bay-Delta system and its tributaries. The
roughly $100 million (Configuration 3A) to $200 program, is not anticipated to have direct or
million (3E) annually. Salinity in Configurationindirect urban land use impacts in any of the five
3B is increased at Rock Slough, increasingregions but would benefit M&I water suppliers

I salinity costs by roughly $8 million annually, and users.

Economic costs associated with DBP precursorsAn increase in water quality may increase use of
I have not been evaluated, but concentrations haverecreation facilities. Increases in the demand for

been evaluated for Configuration 3E. Bromide andutilities and public services associated with this
organie earbonconeentrationsare increased attheprogram are expected to be met by existing.
North Bay Aqueduct. Bromides are somewhatfacilities and agencies.
decreased at Rock Slough and the Los Vaqueros
intake, but organic carbon is increased. BromideWater Use Efficiency. The Water Use Efficiency! ¯
and organic carbon concentrations are reducedProgram is not anticipated to have direct land use
substantially at Tracy and Clifton Court Forebay impacts. Potential indirect adverse impacts to
where much of the M&I water supplies are taken, developed land uses generally would be limited to

i Mitigation for. source water quality reductionschanges in landscape materials and would not be
could inclu.de relocation of intake facilities,significant. Changes to the pace and location of
improved treatment or changes in water supplyurbanization would also be expected to be

i management, minimal and insignificant.

Ecosystem Restoration. The Ecosystem The water use efficiency program will require
Restoration Program Plan would improve varioussome expenditure to obtain conservation goals,I areas of the Delta, River, and San      but the magnitude of these costs in to NoSacramento relation
Joaquin River regions for habitat and ecosystemAction conservation costs is not clear. Economic
restoration. Displacing residents or disrupting orimpacts of the water quality, ecosystemI .dividing an existing community for habitat andrestoration and levee integritysystem programs
ecosystem restoration uses in these three regionshave not been estimated. M&I water cost impacts
would be a potentially significant land use impact,of the levee system integrity program are expected

I However, this program would primarily affect to be insignificant. The net effect of the water
agricultural land and therefore would have only aquality program and ecosystem restoration on
negligible affect on urban land uses. Programwater supplies and quality and subsequent costs
activities are not anticipated to have an effect oncannot be judged at this time.
urban land uses in the Bay Region or in the SWP
and CVP Service Areas Outside the Central Levee System Integrity. Improvements
Valley. contemplated under the Levee System Integrity

Program would primarily involve strengthening
The Ecosystem Restoration Program would likelyexisting levees, but also to some extent acquiring

i require the relocation of major infrastructurenew rights-of, way and constructing new setback
components, resulting in potentially significantlevees in the Delta Region. Because this program
adverse impacts, would primarily effect agricultural land uses in

the Delta, these improvements would have only a
i Ecosystem Program negligible effect on urban land uses. RelocationThe Restoration could

indirectly affect urban water treatment costs dueof utility infrastructure under this program would

I likely not result in significant adverse impacts.
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The expansion of urban areas has continued since []
Water Transfers. Water transfers could promote 1950. However, more recently, urban
urban land use and development. Both short- anddevelopment has begun encroaching on []
long-term water transfers can result in growth thatagricultural land and reducing the total amount of
otherwise may not have a reliable long-term wateragricultural land in the Delta.
supply.~ If transfers become unavailable in the ¯
future as a result of growth within the sellingBetween 19.76 and 1993, the areas where large |
region and subsequent reduction in theacreages of agricultural land were reclassified to
transferrable amount, the purchasing regions mayurban lands were the Brentwood and Oakley area
be adversely impacted, in Contra Costa County, the Pocket area in

Sacramento County adjacent to the Sacramento
Increased treatment processes and pumpingRiver, the West Sacramento area inYolo County,
related to increased levels of water recycling isand the Stockton and Traey areas in San Joaquin
expected to have an adverse impact on power andCounty.
energy requirements.    ’

Between 1976 and 1993, urban land in the legal
Coordinated Watershed Management. Disruption ’ Delta increased by approximately 2~2,700 acres,
to local land uses from activities such as gradingagain with the majority occurring in the Delta
and planting vegetation in upland and in-streamSecondary Zone. In 1993, there were about Ii
areas could include temporary increased noise44,400 acres of land classified as urban land, the
from operating excavation equipment, dust frommajority of which were locatedin the Delta
earthwork, inereasedtruek~afficonloealstreets,Secondary Zone and Delta Primary Zone,
and potential u.tility disruptions. This program isrespectively. Since 1976, approximately 12,000
not expected to have noticeable effects on utilitiesacres of native land, mostly in the Secondary
or public services. Zone, was developed for urban uses.

1
8.2.1 Affected Environment/ Much of the residential development in the Delta

Existing Conditions is now part of the Sacramento and Stockton []
metropolitan areas, and other towns and

8.2.1.1 Delta Region developments provide housing for Central Valley
or coastal city commuters. Until recently, most []

Historical Perspective urbanization in California occurred near the
¯ coastal cities. In the last decade, there has been a

Land Use. Accounts of urban land developmentrelative shift in new development from the coast []
(urban acreage calculations) in California wereto more inland locations, such as the Delta.
not recorded and, therefore, are not readily
available prior to 1920. In general, urbanUtilities and Public Services
development in the Central Valley began during
the same period, following construction of theWater Supply and Related Infrastructure. Most water
railroads when the San Francisco Bay and’conveyance facilities in the Delta have been
southern California geographic regions weredeveloped under the authority of the federal

1
developing into urban centers, government’s CVP and California’s SWP.

Between 1920 and 1950, urban land useAs part ofCVPdevelopment, exportationofwater

expanded. Private water development projects byfrom the Delta began in 1940 with the completion
cities and utility districts assisted in the expansionof the first unit of the CVP, the Contra Costa
of urban development throughout California. Canal. Other major federal units were completed 1

’ ’ during the early 1950s and included completion of
the Delta Mendota Canal and construction of the
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I Delta Cross Channel. This canal transfers waterSacramento are located partially within the legal
across the Delta from the Sacramento River to theDelta) and in the 14 unincorporated communities

I Tracy pumping plant, which serves the Delta
Mendota canal. Additionally, numerous SWP
facilities have been developed in the Delta:                                   Approximate

I Harvey O. Banks Delta Pumping Plant, the Acres in Region
California Aqueduct,and the North Bay Urban DevelopmentType (%)
Aqueduct.

Residential (one- and two-family4,830 (0.6%)

Total M&I water use in the Delta has increased includingtrailercourts)

over time with the increase in population. Figure Commercial (retailers, hotels, 1,660 (0.2%)
8.2.1-1 shows population trends for some Delta apartments, institutions)

I M&I providers. Industrial (manufacturing, 6,340 (0.7%)
extractive industries, sewage

Electric Utility Infrastructure. Power transmission treatment plants)

I facilities have developed parallel to the population Other (fi’eeways, airports, 58,510 (6.8%)
growth of various communities surrounding thecemeteries, vacant land,
Delta, much of which was made possible by the undelrmed urban development)

of water Pacific Gas andexploitation resources.
Electric (PG&E) and the Western Area Power SOURCES:
Administration (WAPA) have developed power DWR 1991, 1994d.

I transmission lines .across Delta islands and
waterways.                                       Table 8.2.1-1. Developed Lands in the Delta

Region

I Natural Gas Infrastructure. Natural gas was
discovered in the Delta Region in 1935. Since the
1940s, it hfis been developed into a significantwithin the legal Delta (Dise0very Bay,~ Oakley,

I source supply and depot for underground storage.Bethel, Courtland, Freeport, Hood, Ryde, Walnut
Grove, Byron, Terminous, Thornton, Hastings

Existing Conditions Tract, and Clarksburg).

i Land Use. Approximately 71,000 acres in the Economies. For the purposes of economics; the "
Delta Region are developed for urban uses, withspecific groups of affected persons must be

I most of the development located on the peripherydescribed. The term "provider" includes all
of the Delta Region in Sacramento, San Joaquin,persons having a direct economic stake in the
and Contra Costa counties. The majority of urbanwater supply and costs of the provider. End-users

I development is located in the legal Delta, withof water, shareholders in private water utilities,
less than 1,800 acres o~" developed land in theand any public or private interests who pay any
Suisun Marsh and Bay Area. Urban developmentpart of the costs or receive the benefits of water

I includes residential, commercial, industrial, andservices qualify.
other urban uses. Table 8.2.1-1 summarizes the
.types and amount of urban development in theThe Delta M&I providers include the cities of

i Delta Region. Pittsburg, Antioch, Tracy, Brentwood, Isleton,
parts of Stockton and Sacramento, and a variety of

Much of the urban development in the Deltasmall communities and residential users located
Region is located in the incorporated citiesaround theDelta.
(Antioch, Brentwood, Isleton, Pittsburg, Rio
Vista, and Traey are located entirely within the
Delta; Sacramento, Stockton, and West
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I
Table 8.2.1-2 shows population, water use, and Pittsburgh and to numerous industrial complexes

cost data for some major Delta providers,in thevicinity.
Industrial use oec~urs within the Service Areas of
these providers, and a few large industrial usersThe city of Sacramento serves water to a section
divert a significant share of total M&I use withinof the city within the Delta. Much of this area is
the Delta. Figure 8.2.1-2 shows 1980 to 1990 use commonly known as "the pocket." The Delta also
by the Delta providers as a percentage of 1990includes part of south Sacramento. The city
use. Costs of existing and additional waterprovides water from the Sacramento and
supplies for Delta providers differ substantially,American rivers and from groundwater. The city

and of does not divert surface water from within thedepending existing potentialon sources

water. Existing raw water costs for Contra CostaDelta Region.
Water District (CCWD) are influenced by CVP
rate-setting policies and the CVPIA. The 1996 West Sacramento serves M&I uses west of the
CVP contract rate was $32.35 per acre-foot. Sacramento River and within the Delta. Data for
Water costs to wholesale buyers and at the retailWest Sacramento are not available. Surface water
level also are being affected by the Los Vaquerosand groundwater are used. Approximately 9,700
Reservoir Project. In the future, new water costsacre-feet were diverted into the system in 1995, of
probably will be affected by water reclamationwhich approximately 9,000 acre-feet were surface
and water transfer costs. Water costs nearwater. Surface water is taken from the
Sacramento and Stockton also are affected bySacramento River under water rights and a CVP
CVP policies. In many locations, raw water costscontract at a point within the Delta just north of
will be affected by groundwater development andInterstate 80.
extraction costs.

The city of Stockton is served by three purveyors:
The 1996 CVP contract rate for Tracy was $37.02 the California Water Service Company, the city of
per acre-foot. In 1992, the city of Traey filed a Stockton, and San Joaquin County. Each of these
water rights application with SWRCB to divert agencies serves parts of the Delta. The only direct
water from the Delta in the vicinity of thediversion of water from the Delta is for several
Westside Irrigation District pump station ongolf courses and smalllandscape uses. MostM&I
Wicklund Road~ The City also may propose to water is from groundwater, from the Calaveras
convert existing agricultural rights to M&I uses asRiver through Stockton East Water District, and
the land is, developed and may propose to havefrom the Stanislaus River through CVP. The
both of these supplies wheeled through theshare of supplies provided by surface water and
Delta-Mendota Canal to its water treatment plant,groundwater varies according to hydrologic

conditions. The city supplies a small parcel
Utilities and Public Services within the Delta with reclaimed water.

Water and Re/ated Infrastructure. Water The City of Stockton has submitted an applicationSupply
conveyance infrastrnctureconsistsofamultitude to SWRCB to divert up to 45,000 acre-feet
of agricultural, industrial, and municipalannually from the San Joaquin River downstream
diversions for supplying water to the Delta itselfof its existing wastewater treatment plant. The
and for export by the SWP and CVP. Diversions diversion would recover "an amount of water
and conveyance require canals, waterways, levees,equal to that discharged into the San’ Joaquin
siphons, pumps, radial gates, and otherRiver at the City’s Regional Waste Water Control
miscellaneous infrastructure.’ Plant." The additional water would be brought

into the city for treatment or would be provided to
Muni .cipal and.industrial demands in the Delta areagriculture in exchange for groundwater currently
met by conveying water through the Contra Costaused for agriculture.
Canal to the cities of Martinez, Antioch, and
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Water into Water into Service Percent Average
Population Population System System Connections GPCD Percent Percent Surface Cost

Provider (1995) (1990) (1990 mg) (1990 at~ (1990) (1990) Purchased Metered Water (S/at)
Pittsburg 50,400 47,564 3,066 9,411 12,313 176 100 99 100 $952

Antioch 69,500 62,195 3,823 11,734 18,801 168 64 " 100 100 $702

Stockton’ 226,300 210,943 17,130 52,578 64,179 183 52 100 52 $311

Sacramento’ 391,100 369,365 37,157 114,048 111,785 272 0 3 95 $165

Tracy 40,500 33,000 3,345 10,267 9,964 270 42 100 42 $485

Brentwood 9,675 7,563 532 1,633 2,278 193 0 100 0

Isleton 870 833 83 255 353 273 0 100 0

Rio Vistab 3,316 370 1,136 I,403 306 0 14 0

NOTES:

mgd = Million gallons per day.

a Only part of the provider is located within the statutory Delta.
b Borders the statutory Delta.

Table 8.2.1-2. Characteristics of Some Delta Region M&I Providers
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CCWD serves lands within and outside the legalCCWD. The city of Antioch is the purveyor for
Delta in Contra Costa County. CCWD currently the Discovery Bay Area. Bethel Island residential
provides municipal water within the Delta for theusers are served by several small water districts.
cities of Antioch and Pittsburg and in Oakley
Water District. Most of CCWD’s water is Other industrial users in the Delta divert water
obtained through a 195,000-acre-foot contract for under individual water rights. CCWD lists the
CVP water, which is pumped from the Delta into. following industrial water users and their annual
the Contra Costa Canal from Rock Slough.diversion right: Gaylord Container Corporation
¯ CCWD can also pump up to 26,700 acre-feet (28,000 acre-feet), E1DupontDeNemours & Co.
annually from Mallard Slough and has ~agreed to(1,405 acre-feet), Tosco Corporation Lion Oil
use up to 21,000 acre-feet per year of East Contra Division (16,650 acre-feet), and USS Posco
Costa Irrigation District (ECCID) water to serve (12,900 acre-feet). Dupont obtains most of its
M&I demands within ECCID. water needs through Diablo Water District. All of

these users, except for Dupont, also obtain water
The city of Antioch obtains its supply from through CCWD. Shell Oil also is an important
CCWD and from a separate Delta diversion under industrial customer for CCWD, dive.rting about
a 7,670 acre-foot right. The diversion and 10,000 acre-feet annually from the Contra Costa
treatment facility can handle up to 8.2 millionCanal. Total industrial water sales by CCWD
gallons per day (9,300 acre-feet/year), but waterranged from 27,000 to 48,000 acre-feet between
quality limits that amount. The salinity of the1984 and 1993, accounting for about ohe~third of
water at the diversion determines when water willCCWD’s raw water demand.
be diverted and, consequently, the share of the
city’s water provided by the diversion as opposedElectric Utility Infrastructure. As with many of the
to that supplied by CCWD. Typically, diversion other infrastructure systems, many of the
ceases when salinity reaches about 200 parts percorridors lie within the periphery of the upland
million (ppm), but diversion may continue atareas and avoid the central Delta. Power
higher salinity if water quality (as a function ofgenerating facilities are also absent from the
the tidal cycle) is expected to improve. As central Delta, although several natural gas-fired
suggested by Table 8.2.1-2, Antioch is able toplants are located on the Delta periphery.
supply about 35% of its water needs with this
diversion. Natural Gas In[raslructure. Gas fields, pipelines,

underground storage areas, and related
The city of Brentwood currently relies on infrastructure are located in. the Delta.
groundwater for its water supplies, but the city hasInfrastructure consists mainly of pipelines and
an agreement with CCWD to acquire up to 7,000 storage facilities owned by oil and gas companies,
acre-feet annually in the future. Some of thissuch as Chevron, public utilities, such as PG&E,
need will be met with the 21,000 acre-feet CCWD and various independent leaseholders.
has agreed to distribute for ECCID. ’

¯ Public Services. Various departments within the
Additional towns and communities in the Deltacities and counties of the Delta Region provide
Region not included in Table 8.2.1-2 or in thefire protection, police protection, and emergency
discussion above include Bethany, Bethel Island,medical services to members of their respective
Byron, Collinsville, Cortland, Discovery Bay, communities.
Four Comers, Freeport, Hoods, Oakley, Ryde,.San
Joaquin City, Terminous, and Walnut Grove.
Most of these towns are served by a larger
provider,~ a small district, or individual
groundwater wells. Oakley is served by Diablo
Water District, which obtains raw water from
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I          8.2.1.2 Bay Region                             urban water conservation measures have slowed
these trends. Table 8.2.1-3 shows per capita water

I Historical Perspective use in the Bay Region in 1968, 1980, and 1990.
Since 1968, per capita use has increased slightly,

Land Use. Prior to the 1940s, land uses in the Bayprobably due to new residential development in

I Region were principally urban in the City of Santhe warmer, more inland portions of the region
Francisco and rural in other portions of the region.
Over the last 50 years, however, land uses

I throughout the region have become progressively,
more urbanized. Post-World War II urbanization Year All Uses
in th~ metropolitan San Francisco area was the

1990                       193

i principal catalyst for this development, along with 1980 180
growth in. the cities of Oakland and San Jose. 1968 179
Since the 1970s, the southern portion of the Bay
Region has become a hub for companiesSOURCES:I and services. DWR 1994, 1983, and 1970.providinghigh-technologyproducts
Suburban sprawl, characterized by low, density

Table 8.2.1-3. Per Capita per Day Water Use,residential and light manufacturing land uses,

I San Francisco Bay Region, 1968 tooccupies much of the Bay Region outside th~ San 1990 (gallons)
Francisco area.

I Economics. Early in the state’s history, population
Existing Conditions

growth along the coast outstripped the ability ofLand Use. Land uses in the Bay Region are diverse
the coast’s small and seasonally dry watersheds toand include the Napa Valley and Sonoma County

I provide adequate water supplies. Urban providerswine industry; international business and tourism
built projects, such as Hetch-Hetchy, to bringin San Francisco; technological development and
water from. more reliable supplies. Continuedproduction in the Silicon Valley; and urban,

i growth led to projects such as the SWP and CVP. suburban, and rural living. Urban land accounts
The Bay Region includes areas served by any offor about 23% (655,600 acres) of the land area.four facilities that export water from the Delta forMajor urban areas .include the San Francisco,

I M&I use: Contra Costa Canal and the San FelipeOakland, and San Jose metropolitan areas.
Division of the CVP; and the North Bay Aqueduct
and the South Bay Aqueduct of the SWP. InEconomies. The Bay Area currently relies on the
addition, some other areas are affected because ofSWP and CVP for about 30% of its urban waterI water exchanges that occur involving the Hetchdemands. Without the East Bay Municipal
Hetehy and South Bay aqueducts.                   Utilities District (EBMUD), the share rises to

i " about 40%. Table 8.2.1-4 shows recent imports
Figure 8.2.1-3 shows population in the Bay
Region from 1963 to 1990 and projected

into the region through SWP and CVP facilities.
These data show the influence of drought and

population to 2000. The region’s populationreduced water allocations, especially in 1991 andI increased from about 4.537 million in 1970 to1992. Most importedwateris deliveredthrough
5.484 million in 1990, for an annual growth ratethe Contra Costa Canal and the South Bay
of 2.25%. The growth rate slowed between 1990 Aqueduct, with smaller shares delivered through

I and 1995. the CVP’s San Felipe Unit and the North Bay

Increased real incomes and new water-usingAqueduct. Table 8.2.1-5 shows characteristics of

technologies increased per capita use. As
some Bay Area M&I providers:

I urbanization spread eastward within the region,
the warmer climate and increased average lot size

i ¯ increased average per capita use. More recently,
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I
Water Source 1990 1991 1992 1993 1994

I Central Valley Project
Contra Costa Canal 186,679 153,363 109,576 93,267 134,903
San Felipe Unit 65,390 53,352 69,530 56,066 81,842

i State WaterProject
North Bay Aqueduct 26,071 8,352 16,171 24,234 --
South Bay Aqueduct 156 737 50.259 76661 124.180 --

I Total 434,877 265,326 271,938 297,747 216,745

i NOTES:
Does not include water rights deliveries or water transfers.
-- = Not available.

I SOURCES:
Reclamation 1996, DWR 1996.

Table 8,2.1-4. M&I Water Delivered to the Bay Region from the Delta, 1990 to 1994 (in acre-feet)

Water into Service                                       Percent$/afI Population System Connections GPCD Percent Percent Surface Average
Provider . (1990) (1990 mg) (1990)~ (1990) Purchased Metered Water Cost

Vallejo 109,199 7,087 35,000 178 79 100 100

I Fairfield 77,211 5,405 19,088 192 100 100 100

Vaeaville 71,479 4,720 20,412 181 53 I00 53

I San 723,959 31,685 164,892 120 0 100 100 $484
Francisco

Palo Alto 56,000 4,465 18,912 . 218 100 100 I00

I San Jose 873,714 41,154 201,150 129 47 100 55 $664

Santa Clara 93,800 7,988 - 23,031 233 38 100 38

I Sunnyvale 117,229 7,606 27,434 178 80 100 80

Pleasanton 50,570 4,818 16,195 261 68 98 68

I Concord 190,000 . 12,107 54,538 175 100 100 ¯ 100

Table 8.2.1-5.Characteristics of Some Bay Region Providers

I
I
I
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Costs of existing and future water supplies areSCVWD is also served by the San Felipe Unit of
affected by the mix of ~upplies and their costs,the CVP and wholesales water in a large part of
DWR estimated that groundwater for urban usethe south San Francisco Bay..
in the region costs $85 to $330 per acre-foot.
Costs of CVP supplies, which currently rangeForpurposeshere, CCWD includes that portion of
from $32 to $95 per acre-foot, will be affected by the district not within the Delta. This includes the
the CVPIA. DWR estimated SWP unit water cities of C.oncord, Walnut Creek, Pleasant Hill,
charges for North and South Bay contractors ofand Martinez, and other areas south and west of
$212 and $109 per acre-foot, respectively, the statutoryDelta.
Because local water supplies are generally, fully
utilized, future supply increases are likely to comePer capita use is generally greatest in the southern
from additional water imports or reclamation, and eastern parts of the region. Many providers
The region generally has adequate water suppliesare entirely reliant on water wholesalers for their
during average conditions, but supply deficits aresupplies. Water users in the region are almost
a problem in dry conditions. Water transfers andentirely metered, and groundwater is an important
conservation were used during the recent droughtpart of supply for some providers.
to attain balance between supplies and demand,
and this pattern could be expected to continue inElectric Utility Infrastructure. Bay Region electric
the future. ’ infrastructure consists of a large and complex grid

of power plants, transmission lines, and
Utilities and Public Services. substations. Generating facilities in the region are

primarily fired with natural gas and oil.
Water Supply. and Related Infrastructure. Three
subregions within the Bay Region are internallyRecreational Resources. Mild temperatures and
independent in terms of water supply: the Noahbrisk winds make San Francisco Bay favorable for
Bay, the South Bay, and CCWD. The North Bay boating. More than 150,000 recreational boats
consists of SWP entitlement holders served by thewere registered in the Bay Area in 1987. Other
North Bay Aqueduct of the SWP and others who water-related recreation includes sight~seeing,
have used or could use this facility in exchanges,picnicking, fishing, nature walking, and camping.
Two water districts are served by the North Bay Wildlife areas host a variety of recreational
Aqueduct: Napa County Flood Control and Water activities ranging from hiking and bird watching
Conservation Distriet.(NCFCWCD), and Solano to mountain biking. Recreational resources are
County Flood Control and Water Conservation further described in Section 8.3.
Disti’ict (SCFCWCD). NCFCWCD serves SWP
water in southern Napa County. SCFCWCD Public Services, Various departments within the
serves the cities of Vallejo, Vacaville, Fairfield,cities and counties of the Bay Region provide fire
Benicia, and Suisun. The two districts haveprotection, police protection, and emergency
transferred water and obtained surplus watermedical services to members of their respective
through the, facility. In addition to SWP communities.
entitlement water, Vallejo receives water-rights
waterthrough the North Bay Aqueduct. 8.2.1.3 Sacramento River Region

The South Bay is served by the South BayHistorical Perspective
Aqueduct, an SWP facility, and through CVP
contract suppliessuppliedthroughthe San FelipeLand Use. Agriculture and open space have
Unit. Three SWP entitlement holders--Alamedahistorically comprised the majority of land in the
County Water District, Alameda County Zone 7, Sacramento River Region. Since the 1970s,
and the Santa Clara Valley Water Districthowever, urban land uses in the greater
(SCVWD)--are located in the South Bay. metropolit~n Sacramento area have begun to
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supplant some agricultural uses. Except for
Sacramento County, the region generally contains0 Year All Uses
large quantities of parklands, forests, and other
open space and has preserved its traditionally 1990 301
rural nature. 1980 305

1968 351
Economics. This region includes the CVP Service
Areas of M&I providers in the Sacramento SOURCES:
Valley and a small SWP service area in the DWR 1994, 1983, and 1970.
Feather River basin.

Table 8.2.1-6. Per Capita per Day Water Use
The first use of the Sacramento River Region was in the Sacramento River
for grazing and trapping, significant Region, 1968 to 1990 (gallons)butthefirst
immigration into the region involved the Gold
Rush periotl of 1849 through the late 19th century.Existing Conditions
Most of the population lived in mining
communities in the foothills, and SacramentoLand Use. Land uses in the Sacramento River
grew first as a port for delivery of goods andRegion are still principally agricultural and open
people from San Francisco and later as the with urban development focused inthe Cityspace,
terminus of the first transcontinental railroad,of Sacramento. More th.a0, half the region’s
Agriculture developed to serve the miningpopulation lives in the greater metropolitan
communities; and the designation of SacramentoSacramento area.    Other fast-growing
as the state capitol led to additional growth,communities include Vacaville, Dixon, Redding,
Economic patterns in the twentieth century haveChico, and various Sierra Nex~ada foothill towns.
mirrored national trends as services, trade, andUrban development has occurred along major
government have become larger shares of thehighway corridors in Placer, E1 Dorado, Yolo,
economy; while mining and agriculture haveSolano, and Sutter couhties and has taken some
declined in re!ative, if not absolute, terms, irrigated agricultural land out of production.

Suburban ranehette homes on relatively large
The historic population trend in the Sacramentoparcels surround many of the urban areas, and
River Region from 1963 to 1990 and the projected often include irrigated pastures or small orchards.

to 2000 is shown in topopulation comparison
other regions on Figure 8.2.1-3. PopulationEconomics. The region generally has adequate
increased from about 1.227 million in 1970 tosupplies, even during drought, and some providers
2.209 million in 1990, for an annual growth ratehave excesssuppliesin the formof unused
of 8.26%. The growth rate slowed between 1990 contracts, water rights, and excess groundwater
and 1995. capacity. DWR estimated that urbaii groundwater
Table 8.2.1-6 shows per capita water use in the perin theregioncosts $50to$80 acre-foot.Some

providers, however, are entirely dependent on
Sacramento River Region in 1968, 1980, andCVP water service contract supplies for their
1990. Since 1968, average per capita use haswater, and these supplies can be reduced in dry
declined, possibly due to smaller lot sizes andconditions. CVP contract supplies currently cost
conservation measures in new residentialanywhere from $9 to $46 per acre-foot. For these
developments, providers, drought conservation and water

transfers may be used in the future during a
drought to obtain supply/demand balance.
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Utilities and Public Services developed surface storage is contained in four
major reservoirs: Lake Shasta on the Sacramento

Water Supply and Related Infrastructure. The River (about 4.5 MAF), Oroville Reservoir on the
Sacramento Valley has relatively abundant waterFeather River (about 3.5 MAF), Folsom Lake on
supplies of good quality in comparison to thethe American River (about 1.0 MAF), and Lake
other regions. The region also differs from. theBerryessa in Putah Creek (about 1.6 MAF). An
other regions in that it does not use M&I water additional 2.2 MAF of flood-control storage is
exported directly from the Delta. Rather, theprovided by a system of basins, levees, channels,
region supplies its own M&I water, and bypasses--including the Butte, Colusa, Sutter,

American, and Yule basins. Levees and bypasses
The major M&I water use in the region occurs in extend more than 150 miles, from Red Bluff to
the Sacramento metropolitan area. Most surfaceSuisun Bay. Flood control is achieved by
water use in the region is diverted from thedeveloping bypass overflows that act as. auxiliary
American River. Direct diversions from thechannels to the Sacramento River during high
Sacramento River may provide a larger share ofwater periods.
suppliesin the future. Another. large user is the
City of Redding. The CVP provides municipal Electric Utilily Infrastructure. Infrastructure consists
water ~erviee to a large number of small M&I primarily of natural gas turbine and hydroelectric
providers in the area.       ¯                     generating facilities, transmission lines,

substations, and distribution lines.
Table 8.2.1-7 shows recent diversions for M&I
use for the Sacramento River Region deliveredHydropower generation levels fluctuate
through CVP facilities. These data show thesignificantly with reservoir releases that are in
influence of drought and reduced waterturn affected by droughts (and other climatic
allocations, especially in 1991 and 1992. Most conditions), minimum stream flow requirements,
providers in the region have water serviceflow fluctuation restrictions, and water quality
contracts that exceed their immediate needs;requirements. For example,coldwatei, has been
therefore, reductions in deliveries during thereleased from Shasta Reservoir to control
drought were not as noticeable as in some othertemperature and protect winter-run chinook
regions, salmon in the Sacramento River. Releases by-

passed the power plant and generation levels were
Table 8.2.1-8 shows some characteristics ofreduced, although engineering controls now allow
Sacramento area M&I providers. Per capita usesuch water to pass through the plant.. Changes in
rates are among the highest in the state, reflectingpower generation affect coordinated operations of
climate, landscaping, and pricing factors. Someboth PG&E and CVP facilities.
providers are entirely reliant on the CVP for their
supplies. A large share of water users in theNatural Gas Infrastructure. Pipelines, storage areas,
region are not metered. Groundwater is the soleand compressor stations exist in the Sacramento
source of supply for some providers; however,valley and other parts of northern California.
some rely entirely on surface water deliveries,
especially CVP water-service water. Water costs Public Services. Various departments within the
per acre-foot delivered are generally low incities and counties of ’the Sacramento River
comparison to other regions. Region provide fire protection, police protection,

and emergency medical services to members of
Water resources in the Sacramento basin havetheir respective communities.
been developed for local agricultural, municipal,
and industrial needs; they are exported to the Bay
Delta; and they are used to generate power at
hydroelectric facilities. Most of the area’s
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.I
I                    Water Source             1990         1991         1992         1993        1994

i Central Valley Project
Clear Creek Unit 1,451 659 2,460 2,076 2,329
Cow Creek Unit 3,342 1,817 3,206 5,342 6,674

I Folsom Dam and Reservoir 27,454 40,743 23,360 20,895 30,693
Folsom South (SMUD) 5,829 3,600 3,564 1,673 1,727
Sacramento River 8,900 7,753 7,945 8,314 9,321
Shasta Dam and Reservoir 1,852 1,417 1,017 2,694 1,338

I Spring Creek Conduit 638 337 777 885 688
Toyon Pipeline 2,471 2,071 2,537 2,164 2,479

I State Water Project
Feather River Area 1.448 866 2.128 3476 --

Total 53,385 59,263 46,994 47,519 55,249

I
NOTES:

- - = Not available.

i Does not include water rights deliveries or water transfers.

SOURCES:
Reclamation 1996~ DWR 1996.

I Table 8.2.1-7. M&I Water Delivered to the Sacramento River Region by the SWP and CVP

Water into Service Percent $/af
Population System Connections GPCD Percent Percent Surface Average

Provider (1990) (1990 rag) (1990) (1990) Purchased Metered Water Cost

Redding 66,462 6,890 21,112 284 70 100 70 $254

Sacramento, 166,000 16,055 46,064 265 0 100 0
Citizens
Utilit~

Fair Oaks 38,005 4,949 12,641 357 95 6 95

Roseviile 44,685 ~ 4,642 . 17,249 285 100 10 100

Sacramento, 369,365 111,785 276 0 2 95 $16537,157
City of

Orangevaie/ 20,000 4,309 6,402 590 100 6 lO0
Roseville

Carmichael 38,550 4,191 10,830 298 60 5 60

NOTES:
Metered percentage based only on available data for all service connections.
GPCD = Gallons per capita per day.

Table 8.2.1~8. Characteristics of Some Sacramento River Region Providers
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8.2.1.4 San Joaquin River Region modem conservation in new housing, and perhaps
changing patterns of water use in industry and

Historical Perspective commerce.

Land Use. The European history of the San
Joaquin Valley Region began withsettlement by Year All Uses
the Spanish for cattle ranching. By the mid-
1800s, gold mining to the north and east created a 1990 309
demand for agricultural products and led to the 1980 355
first large irrigation developments in the region. 1968 436
Large areas of wetlands such as Tulare Lake were
reclaimed for agriculture, and the advent of the
railroad expanded agricultural markets to the restTable 8.2.1-9. Per Capita per Day Water Use,

’ ofthenation. Many earlyirrigationdevelopments San ,loaquin River, 1968 to 1990
were private, but the federal government played a (gallons)
largerrole in this century with multi-purpose
projects on the eastside rivers and valley floor. Existing Conditions

Alth0ughagriculture and food processing are stillLand Use. Land uses in the San Joaquin River
the region’s major industries, expansion from theRegion are predominantly open space in the
San Francisco Bay Area and Sacramento over themountain and foothill areas and agricultural in the
past 30 years has resulted in the creation of majorSan Joaquin Valley area. Urban land usage in
urban centers throughout the region. Open space1990 totaled 295,300 acres. Urban areas include
uses, including national forest and park lands,the cities of Stockton, Modesto, Mereed, and
state parks and recreational areas, and Bureau ofTracy, as well as smaller communities such as
Land Management and military properties, haveLodi, Gait, Madera, and Manteea. In contrast to
historically comprised about one-third of thethe large valley urban centers, separated by flat
region, agricultural fields and linked by freeways, the

foothills are sprinkled with small communities
Economics. The San Joaquin River Region connected by small two-lane roads. Offfrom the
includes only those M&I providers in the Sannorth-south trending Highway 49 is a series of
Joaquin Valley with some current or planned useroads that lead to Sierra Nevada mountain passes.
of CVP or S.WP supplies exported from the Delta. The western side of the region, south of Traey, is
CVP water service contracts in the region aresparsely populated. Many small agricultural
served by the Delta-Mendota or San Luis canals,communities dot the eastern side of the southern
SWP entitlements are served via the CaliforniaSan Joaquin Valley, with urban development and
Aqueduct. anticipated population growth focused in the cities

of Fresno, Bakersfield, Visalia, and Tulare.
The historic population trend in the San Joaquin
River Region from 1963 to 1990, and the The region also contains thousands of acres of
projected population to 2000, are shown in wildlife areas, preserves,~and refuges managed by
comparison to other regions on Figure 8.2.1-3.a variety of federal, state, county, and local
Population increased from about 1.676 million ingovernment and private institutions~ An example
1970 to 2.974 million in 1990, for an annual of some of the more prominent areas set aside for
growth rate of 7.72%. The growth rate slowed wildlife include the National Wildlife Refuges in
between 1990 and 1995. Table 8.2.1-9 shows per Merced County, owned by the U.S. Bureau of
capita water use in the San Joaquin River andReclamation, KestersonNational Wildlife Refuge,
Tulare Lake regions in 1968, 1980, and 1990. and Cottonwood Creek, Los Banos, Mendota, and
Since 1968, per capita use has declined, probablyNorth Grasslands Wildlife Areas, owned, by the
in response to smaller lot size, more use ofCalifornia Department ofFish and Game.
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i         Utilities and Public Services                       Public Services. Various departments within the
cities and counties of the San Joaquin River

i Water Supply and Related lnfrastructure. Table 8.2.1- Region provide fire protection, police protection,
10 shows recent imports into the region throughand emergency medical services to members of
SWP and CVP facilities. These data show thetheir respective communities.

i influence of the recent drought and reduced
"allocations, especially in 1991 and 1992. Most 8.2.1.5 SWP and CVP Service Areas Outside
Delta water delivered into the region is provided the Central Valley
to Kern Cot~nty Water Agency (KCWA). This
water is delivered for several uses within Kern.Historical Perspective
County in exchange for groundwater pumped by

I the City of Bakersfield. Land Use. The development of SWP and CVP
Service Areas Outside the Central Valley has

Table 8.2.1-11 shows characteristics of some Sansteadily increased since the 1880s. Urban land
Joaquin Valley M&I providers. Per capita use uses grew quickly during and after World War II,
rates are generally higher than in the coastalas the combination of major industries (defense,
regions, reflecting climate andlandscaping tourism, entertainment), international trade, and
factors, an expanding interstate highway system broughtI thousands of new residents to the greater Los
Local water supplies are unable to meet localAngeles and San Diego metropolitan areas. Since
demands, and supplemental water is importedthe 1970s, suburban sprawl has grownto compriseI from the Delta Region. SWP and CVP water is the of coastal and inland landmajority valley
pumped from Clifton Court Forebay in the Delta uses. Open space uses, including national forest
and is transported into the region via theand park lands, and state parks and recreational

I California Aqueduct and the Delta--Mendota areas, historieallyhave comprised about one-third
Canal. Infrastructure in the region consistsof the region.
mainly of eharmels, aqueducts, reservoirs, and

I irrigatioh structures. The first European use of the Central and South
Coast regions involved Spanish settlement for

The largest CVP. M&I water users in the trade and cattle production. After statehood, the

i San Joaquin River Region are Avenal, Coalinga,region grew quickly as agriculture, business, and
Huron, Westlands Water District, and Tracy, but industrY took advantage of the region’s warm
small amounts of M&I water are taken by a Mediterranean climate. The rapidly expanding

I number of other districts. Stockton East isSouth Coast population soon required water
included in this group, with a CVP contract of imports f~om outside the region, and the
38,000acre-feet. Los Angeles Aqueduct, the Colorado River

Aqueduct, the San Diego Aqueduct, and the SWP
M&I water use in the Friant Division of the CVP were developed to meet this need. The Los
is not included. The City of Bakersfield obtainsAngeles metropolitan area is now the second

i SWP M&I supplies through KCWA. largest in the nation.

Electric Utilily Infrastructure. Infrastructure consists Economics.= The SWP and CVP Service Areas

i primarily of natural gas-fired .and hydroelectric-Outside the Central Valley include the service
generating facilities, transmissionlines, areas of all SWP entitlement holders south of
substations, and distribution lines. Kern County. The single largest provider is

Metropolitan in DWR’s South coast Region. The
Although gas South Coast M&I water demand exceeds theNatural Gas /nfrastructure. fieldsand

storage areas are not known to exist in the region,demands of all other M&I regions combined. The
several major pipelines traverse the entire length
of the San Joaquin Valley.
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I
Water Source 1990 1991 1992 1993 1994

Central Valley Project
Cross Valley Canal 459 407 297 0 0 ¯
Delta Mendota Canal 5,531 5,586 7,221 8,005 7,843
San Luis Canal 12,996 10,528 15,098 11,787 14,374

1
[]State Water Project

Kern County Water Agency 127 837 33 122 56 30"5 94 220 --

Total I46,823 49,643 78,921 114,012 22,217

NOTES:
Does not include water rights deliveries or water transfers. ¯
- - = Not available.

SO~CES:, " 1
Reclamation 1996~ DWR 1996. 1

¯ Table 8.2.1-10. M&I Water Delivered to the San Joaquin River Region from the Delta, 1990
to 1994

!

Water into Service Percent $/af
Population System Connections GPCD Percent Percent Surface Average

Provider (1990) (1990 rag) (1990) (1990) Purchased Metered Water Cost

Stockton 210~943 17,130 64,179 222 52 100 52 " $311

Huron 4,766 284 621 163 100 N/A 100

8,450 1,032 2,665 327 100 16 100
l

Coalinga

Bakersfield, 172,800 20,222 51,641 321 15 24 15 $263
CA Water

Table 8.2.1-11. Characteristics of Some San Joaquin River Region Providers I

region includes Ventura, Los Angeles, and Orangedistricts are served bydeliveriesthrough the i
counties and the western portions of San Diego,Coastal Aqueduct of SWP.
Riverside, and San Bernardino counties.

The historic population trend in portions of the ¯
The SWP and CVP Service Areas Outside the SWP and CVp. Service Area Outside the Central
Central Valley also include service areasValley from 1963 to 1990, and the projected ¯
receiving SWP water in DWR’s Central Coast population to year 2000, are shown in comparison 1
Region, the Antelope Valley and Mojave River to other regions on Figure 8.2.1-3. Figure 8.2.1-3
planning subareas of the South Lahontan Region,shows population in DWR’s Central Coast, South ¯
and the Coachella planning subarea of theCoast, and South Lahontan regions. This 1
Colorado River Region. Central Coast SWP population increased from about 12.1 million in
contractors are Santa Barbara County Flood1970 to 18.2 million in 1990, for an annual ¯
Control and Water Conservation District growth rate of 4.4%. The population growth rate I
(SBCFCWCD) and San Luis Obispo Flood slowed between 1990and 1995.
Control and Water Conservation District. These ¯
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Table 8.2.1-12 shows per capita water use in
Year                A!! UsesDWR’s Central Coast, South Coast, and South

Lahontan regions in 1968, 1980, and 1990. SinceSouth Coast Region
1970, per capita use in the South Coast Region has 1990 211
increased slightly, probably due to new residential 1980 19 l-
development in the more inland, hotter portions of 1968 179
the region. Per capita use in the Central CoastCentral Coast Region
Region has declined, probably due to high water
prices and more intensive water conservation in 1990 189

" 1980 210
this region. 1968 t94

Existing Conditions South Lahontan Region
1990 278

Land Use. The South Coast is the most urbanized 1980 280

region in California. Of the approximately 1968 305

7,000,000 acres in the region, about 1,700,000Table 8.2.112.Per Capita per Day Water Use,
acres are urban land. Most of the region’s coastal SWP and CVP Areas Outside the
plains and valleys are densely populated. The Central Valley, 1968 to 1990
largest are Angeles, Diego, Long (gallons)cities Los San
Beach, Santa Ana, and Anaheim. Areas
undergoing increased urbanization include the
coastal plains ofOrange and Ventura counties, theService Areas. About 10% of this acreage
Santa Clarita Valley in northwestern Los Angeles(252,500 acres) is estimated to comprise urban
C̄ounty, the Pomona/San Bernardino/Morenoand suburban land uses.
valleys, and the valleys north and east of the city
of San Diego. Eeonoraics. DWR estimated that groundwater for

urban use in the South Coast Region costs $45 to
A little more to the north are the cities of Santa$190 per acre-foot. There is little potential for
Barbara, Lompoc, Santa Maria, Morro Bay, and new yield without intentional recharge or
San Luis Obispo. Military installations includeexpensive treatment. DWR estimated an SWP
Vandenberg Air Force Base and Camp Roberts. unit water.charge in the southern California area

of $206 per acre-foot. The Integrated Resources
The eastern portion of Kern County, northeastPlan estimates the potential costs of future water
portion of Los Angeles County, and western Sansupplies. Development, treatment, and distribution
Bernardin6 County contain many desert valleyscosts of new Colorado River Aqueduct supplies
and small mountain ranges. Although not denselyare expected to be about $250 per acre-foot, but
populated, this region contains many growingthe yield of these options is limited by the
urban areas, including the city of Lancaster and conveyance capacity of the Colorado River
Principal urban areas in the SWP and CVPAqueduct. Additional storage, low-costtransfers,
Service Areas are located in the Coachella Valley.and additional SWP supplies would cost around
and include Palm Springs, Indio, Cathedral City,$300 per acre-foot, low-cost reclamation and
and Palm Desert. Vacation and resort facilities inhigh-cost transfers about $400 per acre-foot, high-
these areas include hotels, country clubs, golfcost reclamation about $600 per acre-foot,
courses, and other residential communities, groundwater recovery $700, and.about

desalination would cost more than $1,400 per
This region comprises about 12,630,000 acres,acre-foot.
About one-fifth of this (2,525,000 acres)acreage
is estimated to lie in the region’s SWP and CVPWater Supply and Related lnfrastructuro. Table 8.2.1-

13 shows recent imports into the SWP and CVP
Service Areas Outside the Central Valley through

CALFED Bay-Delta Program Draft Programmatic EIS/EIR      8.2-25                               8.2 URBAN RESOURCES

C--005532
(3-005532



Water Source 1990 1991 1992 1993

State Water Project
Metropolitan Water District of Southern 1,396,423 391,447 707,311 1,408,050
California
Other southern California 189,483 51 249 105 090 193~092

Total 1,585,906 442,696 812,401 1,601,142

NOTE:
Does not include water rights deliveries or water transfers.

SOURCES:
Reclamation 1996, DWR 1996.

Table 8.2.1-13. M&I Water Delivered to the Central Coast and South of Kern County from the
Delta, 1990 to 1993 (in acre-feet)

SWP facilities. These data show the influence ofacre-feet annually of new conservation; 290,000
drought and reduced water allocations, especiallyacre-feet of new water recycling; 40,000 acre-feet
in 1991 and 1992.    SWP deliveries to of groundwater recovery; dry-year yields of
Metropolitan deelined 72% from 1990to 1991 and 220,000 and 400,000 acre-feet from existing
did not recover until 1993. Similar deliveryreservoirs and the Eastside reservoir, respectively;
patterns were experienced bythe other SWP M&I. 200,000 acre-feet of dry-year yield from
entitlement holders in theregion, conjunctive use; about 700,000 acre-feet of

additional dry-year SWP supplies; and 300,000
DWR’s Bulletin 160-93 estimated that the Southacre-feet of water transfers from willing sellers.
Coast Regiqn will experience a year 2020 supply
deficit of 1.4 and 2.5 MAF in average and dry Key SWP .and CVP infrastructure includes
years, respectively, or enough to ¯ meet thereservoirs, aqueducts, power plants, and pumping
demands of about 6.7 million persons in theplants.
average year.. Most of this shortage would be
eliminated with new supplies, especiallyreclaimedElectric Utility Infrastructure. A complex system of
water and new yield from Colorado River, localgenerating facilities, substations, andtransmission
and SWP improvements, and conservation. Still,infrastructure exists in the southern California and
a substantial supply deficit would remain. Central Coast regions. Natural gas, nuclear, oil,

hydroelectric, and other technologies are.
Table 8.2.1-14 shows some characteristics of M&I employed in producing power,
providers in the region. Only those providers
delivering more than 10,000 million gallons, orNatural Gas Infrastructure. Gas storage areas,
30,700 acre-feet (AF), annually are included. Inpipelines, and compressor stations are present in
the South Coast Region, per capita use ratessouthern California. Pipelines and compressor
generally reflect distance from the coast. Moststations also are present in northern California.
providers supply a mix of purchased and
developed water, and almost all providers use aPublic Services. Various departments within the
mix of surface water and groundwater supplies, cities and counties provide fire protection, police

protection, and emergency medical services to
Metropolitan recently developed an Integratedmembers of their respective communities.
Resources Plan as a policy guideline for future
resource and capital development. The Preferred
Resource Mix for year 2020 includes: 512,000
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Water into Service Percent $/af
Population System Connections GPCD Percent Percent Surface Average

Provider (1990) (1990 mR) (1990) . (1990) Purchased Metered Water Cost
Central Coast Region

San Luis Obispo 41,958 1,560 12,350 102 0 100 59 $890
Goleta 70,480 1,934 13,750 75 76 100 75 $1,381
Santa Barbara 85,571 " 3,079 24,146 99 6 ! 100 68 $1,364

South CoastRegion~

Carson et al. 10 !,000 12,667 31,611 344 73 100 73
Long Beach 429,433 24,448 87,923 156 65 100 65 $498
Los Angeles 3,485,398 218,809 635,698 172 73 100 89 $462
Glendale 180,038 10,144 32,778 154 93 100 93 $312
Pasadena 131,590 12,629 36,998 263 66 N/A 67 $331
Anaheim 266,406 24,064 55,500 247 49 100 49
Fullerton 114,144 10,584 27,890 254 54 100 54
Huntington Beach 181,519 12,530 48,571 189 53 100 53
Santa Ana 293,742 16,665 43,491 155 25 N/A 25
Riverside 226,505 22,217 66,348 269 8 100 8 $268
Ontario 133,179 12,101 28,019 249 46 100 46
Rancho Cucamonga 101,409 13,8 ! 0 32,567 373 46 ¯ 100 59
Fontana 75,000 10,411 28,000 380 100 100 30
Mission Viej o 109,250 10,700 37,445 268 100 100 100
E! Cajon et al. 227,293 13,514 53,347 163 98 100 99
San Diego 1,100,549 73,927 235,810 184 100 100 100 $576
Chula Vista and 135,163 15,986 60,673 324 87 100 96

Vicinity

South Lahontan Region
Palmdale 68,842 6,073 19,626 242 43 100 44 $488

NOTE:
a Only those providers with 10,000 million gallons per year or more.

Table 8.2.1-14. Characteristics of Some Providers in the SWP and CVP Areas Outside the Central Valley



8.2.2 Environmental
¯ Consequences: Urban Land ¯ Conflict with general plan designations or

Use zoning; or

¯ Disruption or division of the physical
8.2.2.1 Assessment Methods arrangement of any established community.

Urban land use impacts could occur in two main 8.2.2.3 Comparison of No Action Alternative
categories: direct and construction-related impacts to Existing Conditions
and indirect and operational impacts.

The key changes between current conditions and
Direct impacts are those changes in physical landNo Action Alternative conditions that will affect
uses, or in land use designations, which resultland use involve converting land uses to
from constructing new facilities or convertingaccommodate storage and conveyance facilities
lands from one use to another. For purposes ofassociated with reasonably foreseeable future

, this analysis, direct impacts of the CALFEDactions. The intensity and magnitude of specific
program are those that would occur if anyurban land use impacts would depend upon the
alternatives, or combination, of alternatives, wereactual location of the modifications and
implemented. improvements to be implemented under the No

Action Alternative. Such projects could displace
Indirect effects occur later in time and perhapsresidents, disrupt or divide existing communities;
further removed in distance. Indirect land useor be inconsistent with local or regional land use
effects would be changes in broad land useplans.
policies, resources, or economies which could
result from changes in land uses, or in the long- 8.2,2.4 Comparison of Program Alternatives
term availability of water resources. Potential
indirect and¯ operational impacts of the program

to No Action Alternative
¯

include long-term changes in the number of acres
The impacts to urban land use resulting from thein developed use. Table 8.2-1, at the beginning ofstorage and conveyance program element will

this section, provides a summary of impacts tovary by alternative, as discussed below. Impacts to
urban land use. " urban land use resulting from other program

elements, such as ecosystem restoration, do not
As a Programmatic EIS/EIR, this assessment doesvary substantially from one alternative to another
not provide site-specific details or specificat the programmaticlevel.        Therefore, the
estimates of acreages or number of residencesdiscussions of environmental consequencespotentially affected for a given alternative, associated with other program elements are not

grouped by alternative. In those cases where no8.2.2.2 Significance Criteria environmental impacts have been associated with

The following impacts Would potentially beelementa programis notelementdiscussed.Within a regions, the program’
consideredsignificant urban or developed land use
effects of the project:                            Delta Region

Displacementof residents; Storage and Conveyance

¯ Displacement of current land uses; Alternatives I and 2. Under all the Alternative 1 and
2 configurations, conveyance components such as¯ Conflictwith applicable environmental plans orchannel widening and island flooding could

policies agencies with jurisdiction over therequire relocating~ urban uses such as
project;
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highways/roads, spot commercial uses, andconfigurations under Alternative 3 include
scattered residences. Scattered residences aredisplacing residences and disrupting or dividing
often on island perimeters adjacent to the levees,an established community.
Adverse land use impacts resulting from these
modifications would potentially be significant, Ecosystem Restoration. The Ecosystem Restoration

Program recommends that a portion of the land in
The specific locations of improvementsthe Delta Region be converted to habitat and
contemplated for Alternatives l, 2, and 3 have notecosystem, restoration, levee setbacks, and
been identified for this programmatic-levelfloodways. Specific potentially significant
analysis. Thus, the consistency of projectimpacts on urban land use would depend on the
alternatives with general plan land useactual location of the modifications and
designations or zoning are not evaluated herein,improvements. However, it is anticipated thatthis
However, inconsistency with these plans couldprogram would most likely affect agricultural uses
result in a significant adverse land use impact, and therefore would have only a negligible effect

on urban land uses.                            ..
Alternative 3. Potential land use impacts in the.
Delta under Alternative 3 are anticipated to beWater Qualily. The Water Quality Program focuses
similartothosedescribedunderAlternatives 1 andon source control and reducing the release of
2. The main differences among the alternativespollutants into the Bay-Delta system and its
involve the storage and conveyance components.,tributaries. The program is not anticipated to have

direct or indirect land use impacts in the Delta or
use impacts new on- or any of the other regions.Land of developing off-

stream storage could be significant if this action
leads to displacement of residents or division orWater Use Efficiency. The Water Use Efficiency

Program is not anticipated to have direct land usedisruptionof an establishedcommunity.
Additionally, short-term construction-relatedimpacts. The program relies "on incentives,
disruption to established urban land Uses couldtechnical assistance, and policies to be
result in a significant impact. Impacts couldimplemented by local agencies, rather than
include increased noise, dust and truck traffic,mandatory measures and targets for water use
disruption of utility service, and possible streetefficiency.
closures. During the operational phase of the
program, impacts could result from relocation ofIndirect changes in land use may result from the
roads and utility lines. All construction andWater Use Efficiency Program. However,
operational impacts ~ would be consideredpotential adverse impacts to developed land uses
potentially significantandmitigable.Operationofgenerally would be limited to changes in
storage facilities could result in the beneficiallandscape materials and would not be signifiearit.
impact of reduced flood potential in someChanges to the pace and location of urbanization
locations, would also be expected to be minimal and

insignificant.
Potential direct land use impacts under Alternative
3woulddifferforanopenchannelversusaburiedLevee System Integdty. The improvements
pipeline. Creation of an open chaiinel isolatedcontemplated under the Levee System Integrity
conveyance would lead to a significant adverseProgram would involve acquiring new rights,of-
land use impact by p~rmanently convertingway and constructing new setback levees.
underlying land uses to open space. ConstructionHowever, it is anticipated that this program would
of a buried pipeline isolated conveyance, however,primarily affect agricultural land and therefo.re
would create a short-term, temporary adversewould have only a negligible effect on urban land
impact on surrounding land uses. Any urban landuses.
uses affected could resume after completion of

construction. Potential for allpipeline impacts
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|
Water Transfers. The Water Transfer Program local land use plans are not evaluated in this
could have adverse impacts on urban land use andprogrammatic-level analysis. However, all
development. Both short, and long-term waterprogram elements will be designed to be
transfers can result in growth that otherwise mayconsistent with all applicable plans.
not have a reliable long-term water supply. If
transfers become unavailable in the future as a8.2.2,5 Comparison of Program Alternatives ¯
result of growth within the selling region and to Existing Conditions
subsequent reduction in the transferable amount,
growth within purchasing regions maybe Comparison of Program alternatives to existing ¯
adversely impacted, conditions indicates that:

Bay Region ¯ The potentially significant adverse effects to
urban land use identified when comparing to

No Program alternatives are anticipated to have the No Action Alternative are still significant
significant direct or indirect effects on urban land when comparing to existing conditions. ¯
uses in the Bay Region. |

¯ CALFED is proposing actions which could
The compatibility and consistency of potential cause some adverse land use changes within
CALFED actions with county and city general and urban communities. Under No Action urban |local plans in the Bay Region are not evaluated in development Would continue and some adverse
this programmatic-level analysis. However, all effects to existing communities could occur as

elements will be designed to be result of that development. Adverse impacts ¯program
consistent with all applicable plans, resulting from the CALFED alternatives would

be additive with other urban development
Sacramento River and San Joaquin River Regions effects that would occur under No Action. The

combination of CALFED effects with other
The only significant impacts in the Sacramentodevelopment effects represent the total changes
and San Joaquin river regions would be related to with respect to existing conditions.
water storage. The impacts attributable to storage
would be similar to those discussed under° The water supply reliability actions from the
Alternative 3 in the Delta Region. Water Use Efficiency, Water Quality and ¯

Storage and Conveyance program elements
The compatibility and consistency of potential could improve the availability and quality of
CALFED actions with county and city general and water for urban purposes above the existing
local plans in the Sacramento and San Joaquin condition baseline. While CALFED is
regions are not evaluated in this programmatic- expecting an overall improvement in water
level analysis. However, inconsistency between supply reliability for urban communities ¯
program elements and these plans could result in relative to the No Action Alternative, there is |
a significant adverse land use impact, still the potential that the benefits provided by

the Program alternatives could be insufficient I
SWP and CVP Service Areas Outside the Central to offset future conditions and the water supply |
Valley reliability could be worse than currently exists.

!No Program alternatives are anticipated to have8.2.2.8 Nitigation Strategies
significant direct or indirect effects on urban land
uses in SWP and CVP Service Areas Outside the      Mitigations are proposed as strategies in this
CentralValley. programmatic document and are conceptual in 1

nature. Finalmitigations would need to be
The compatibility and consistency of potentialapproved by responsible agencies as specific
CALFED actions with county and city general and
CALFED Bay-Delta Program Dra~ Programmatic EIS/EIR                                          8.2 URBAN RESOURCES

8.2-30

!
� =60--5 5 3 7

(3-005537



I projects are approvedby subsequent ¯ If necessary, aid in locating alternative
environmental review, dwelling units for displaced persons pursuant to

I the Uniform Relocation Assistance and Real
The following measures would be implemented to Property Acquisition Policies Act of 1970.
mitigate potentially significant land use impacts:

I ¯ Where applicable, compensate property owners
¯ Select and/or design program actions that for acquisition of permanent and construction

minimize the displacement of existing easements for proposed pipelines.

i residents.
¯ Where applicable, minimize the amount of

¯ Select and/or design program actions that do¯ permanent easement required for pipeline

I not physically disrupt or divide established construction and select easement locations in
communities, consultation with property owners to minimize

property disruption and fragmentation.
¯ To the extent practicable, select programI actions that are consistent with loc.al and̄ If applicable and where feasible, relocate roads

regional land use plans. Consult and workwith and utilities prior to project construction to
loealjurisdictions affected by CALFED actions ensure continued access and utility serviceI early in the Phase III planning and through theprojectarea.
environmental review process.

¯ Prepare a detailed engineering and construction

I ¯ Provide advance notice of construction plan as part of the project’s design plans and
activities schedule to affected community specifications and include procedures for
members (such as residents, property owners, rerouting roads and excavating, supporting, and

I school officials, and business owners), filling areas around utility cables and pipes in
¯ Coordinate with the applicable jurisdiction to this plan.

obtain necessary permits and .assign an

I inspector, to oversee construction activities. ¯ Notify all affected persons in the project area of .
the construction plans and schedule. Make

¯ Coordinate with the applicable jurisdiction arrangements with residents and businesses

I regarding future plans for projects in the area. regarding road detours and protection,
Coordinate project design and construction relocation, ortemporarydisconnectionofutility
with other planned projects to the greatest services.

i extent possible to avoid des.ign conflicts and
minimize construction disruption. ¯ Verify utility locations through consultation

with appropriate entities and field surveys (such
¯ Coordinate with the applicable jurisdiction and as probing and potholing).

I apply for a zoning or general.plan change, if̄
Promptly reconnect disconnected cables andnecessary,                                      lines.

I ¯ During construction, maintain access to homes,
schools, and businesses. 8.2.2.8 Potentially Significant Unavoidable

Impacts "

I ¯ necessary, compensate property ownersIf for
the value of their land and associatedThe following items have been identified as

improvements, including dwelling units, inpotentially significant land use impacts. Even after

I compliance with state regulations for providingimplementation of identified mitigation measures,

relocation assistance to displaced persons orthese impacts may still remain significant.

businesses.
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¯ Program actions associated with the Ecosystemthat fixed yield options like extraordinary
Restoration Program Plan, Levee Systemconservation, water recycling, and ocean water
Integrity Program, or Storage and Conveyancedesalting, which provide the same yield in every
components could displace existing residentsyear, would be displaced by the CALFED
in areas where those actions would be located,alternatives. These analyses assumed that local

planners incorporate least cost planning principles
¯ Program actions associated with the Ecosystemas part of their decision criteria. The cost savings

Restoration Program, Levee System Integrityfrom these displaced supplies, much of which is
Program, or Storage and Conveyancerecycling, is assumed to average about $700 per
components could physically disrupt or divideacre-foot annually.
established communities.

¯ The fixed yield options are not displaced on a one-
¯ Water transfers to urban areas resulting fromto-one basis, however, because of the hydrologic

program actions associated with water transfersvariability of the CALFED supply. The
could induce growth in urban areas thatdisplaeement ratiovaries from about 1.6to 1.3 to
otherwise would not have adequate water ’one, depending on the specific CALFED
supplies to support such growth, alternative and assumptions about the availability

8.2.3 Environmental
of water transfers.

Consequences: Urban Within the Central Valley, local reservoir storage
Water Supply Economics options are the most likely to be replaced by the

water supply provided by the CALFED

8.2.3.1 Assessment Methods                   alternatives. The cost of these new facilities isassumed to be about $400 per acre-foot annually.
The benefit of the CALFED alternatives wouldM&I water supply economics assessment

variables in.elude: therefore be manifested as avoided costs of
additional storage in the Central Valley.

¯ Water supply benefits and costs,
¯ Water quality benefits, and

DWR has provided a preliminary least-cost

¯ Conservation benefits and costs, planning analysis for the South Coast region. The
analysis uses a system simulation framework to
evaluate the value of imported water. The analysis

Water Supply. The M&I water supply economics calculates the percentage of local fixed yield that
assessment uses . preliminary results fromis no longer cost effective under CALFED water
DWRSIM and alternative costs to calculate thedelivery scenarios. The analysis considers the
gross benefits of new CALFED water suppliesmarginal trade-off between the increment of
(Table 8.2.3-1). No information on costs of supply made available by CALFED alternatives
CALFEDalternativesisdevelopedor usedin the and the regional fixed yield options which would
analysis; therefore, no judgment can be madebe built under the No Action Alternative. It also
about the potential benefit-cost relations of theincorporates opportunities for conjunctive use and
alternatives. forshortage contingency water transfers.

Water supply benefits are any cost savings onSeveral other important assumptions of the M&I
water supplies acquired to meet future demandseconomic analysis are:
and to store supplies acquired for use during
drought. The analysis considers historical̄ Nowatertransfe~s from the Central Valley are
hydrology and year 2020 demands. Preliminary included as alternative supplies, except in the
analyses of the tradeoff between CALFED South Coast.
deliveries and the regional options displaced for
the areas outside of the Central Valley suggests
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Alternatives

AIt 1                     AIt 2                              AIt 3
No

Region Action la Ib lc 2a 2b 2d 2e 3a 3b 3e 3h 3i
Delta (CCWD) Supply Supply Supply Supply Supply Supply Supply Supply Supply

33 33 17 33 10 54 54 54 54
Bay Supply Supply Supply Supply Supply Supply Supply

10 ~ 10 10 33 33 33 33
Sacramento Supply Supply Supply Supply Supply Supply Supply
River 23 23 . 23 46 46 46 46

San Joaquin Supply Supply Supply Supply Supply Supply Supply
River 12 12 12 20 20 20 20

Other SWP and Supply Quality Supply Quality Supply Supply Supply Supply Supply
CVP Service 15 (15) and (15) and 24 (24) and 24 24
Areas outside quality quality quality
Central .Valley

NOTES:
Any entry means that a significant effect has been identified. Supply = Water supply b~nefit, Cost = Water supply cost, Quality = Water
quality benefit. The numeric entry after supply is the percent reduction in total drought costs. The lack of a symbol does not mean that the
alternative will not have any impacts. Rather, it means that no decision has been reached, or information is not available.

Table 8.2.3-1. M&I Water Supply Economics by Region and Source



Water demands are based on DWR’s BulletinThe totalincrease in M&Ideliverieswasallocated
160-93 year 2020 levels, except for the Southto all SWP and CVP M&I users in the analysis
Coast least-cost analysis which used Bulletin 160-according to their share of total contract or
98 demands and supplies, entitlement. The contract or entitlement amounts

and shares are shown inTable 8.2.3-3.
The first factor tends to increase the value of new
water significantly relative to existing and actualBecause of the programmatic nature of this
future conditions because water transfers havedocument, the level of detail used for the analysis
recently been, and should continue to be, a low-is necessarily preliminary in nature and the
cost source of supplies, methods and principles described above, were

applied more conceptually than empirically at this
In the M&I analysis, CVPIA .Preliminary point. The documentation for establishing a
Environmental Impact Statement (PEIS)preferred alternative will be based on a much
Alternative 1 M&I deliveries are the No Action more detailed level of analysis.
condition used to evaluate the percent change in
water supply due to CALFED alternatives. This Water Quality. Water quality constituents that are
is not the case for any other analysis. Theimportant toM&Iwaterusers include salinity and
DWRSIM preliminary runs used in the analysis,related by-products, organic carbon and related
the corresponding alternatives, and the increase inby-products, bromides, turbidity, and microbes.
critical and average M&I deliveries are shown inWater quality of M&I supplies may be affected by
Table 8.2.3-2. the quality of source waters, but changes in

quantities of supplies are also important when a
These M&I deliveries are equal to one third of theprovider uses numerous supplies that vary in their
total increase in deliveries. The other two thirdsquality. Some providers intentionally mix supplies
were allocated to agricultural and environmentalof various qualities to obtain water quality goals.
uses. This allocation of water is strictly
.hypothetical, and it should not be inferred thatThe exact scope of water quality actions and the
benefits should be assigned or costs allocated infinancing of the actions in terms of cost shares
relation to this yield allocation, have not yet been determined; therefore, a

comprehensive analysis of costs and benefits is
TAF/Yr Increase        not possible.
in M&I Deliveries

DWRSlM CALFED. Water quality of Delta water exports is strongly
Run No. Alternatives Average Critical affected by the configuration of Delta conveyance

472 No Action, 0 0 and export facilities. Also, the salinity in some

1A, 1B provider’s service areas can be improved with
more Delta water supplies because Delta water is

4q2B 2A 60 26 blended with other more saline supplies.

475 3A 90 69

498 2D 107 122

510 1C, 2B, 2E 185 235

500 3B, 3E 220 353
through 3I

Table 8.2.3-2.. Increase in M&I Water Supplies,
by Alternatives.
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i
TAF added to the No Action delivery from DWRSIM

Contract Share of Run 472~

i M&I or CALFED
Provider Entitlement Water (%)

DWR provided estimates of end-of-month salinity

Group at Clifton Court Forebay and Rock Slough for the

I water years 1976 to 1991 for Configurations 1A,
CVP Shasta 37 1 1C, 2B, 2D, 2E, 3A, 3B, and 3E. Configuration

1A salinity is believed to be representative for
CVP 76 2 Configuration 1B, and Configuration 2B salinityI is believed to be representative for"Sacramento

CCWD 167 5 Configuration 2A. All of these results are based
on DWRSIM Run 472B hydrology, so monthly

I CVP San 128 4 data on SWP exports under Run 472B hydrology
Felipe at Banks Pumping Plant were obtained. Monthly

salinities at Clifton Court Forebay were multiplied

I SWPNorth 67 2 by monthly and theexports, productswere
Bay summed and divided by total delivery over the

SWP South 188 6 period to obtain flow-weighted salinity. Salinity

I data from Rock Slough are used for CCWD. TheBay
annual salinity estimate in this case is the simple

CVP San 29 1 average of the monthly average salinities. Results

I Joaquin are provided in Table 8.2.3-4.

SWP San 143 4 In summary, analysis is possible for

I Joaquin Configurations 1A, 1B, 1C, 2A, 2B, 2D, 2E, 3A,

SWP Coastal 50 2 3B, and 3E. Because deliveries and salinities for
Configurations 1A and 1B are identical, nineAqueduct
analyses are conducted.

I SW-P South 2,468 73
of Kern The salinity data account only for differences in

i County salinity caused by the different geometry of Delta
conveyance and intake configurations. Since the

Total: 3,353 100 salinity data are all estimated from Run 472B

i hydrology, they do not account for any differences
Table 8.2.3-3. Shares of Increased CALFEDcaused by different export amounts or storage

Water Supply for SWP and configurations or the timing of exports or storage
CVP M&I Users releases. Therefore, economic results account for

i only part of the impacts of the alternatives on
This section includes an economic analysis ofsalinity and salinity damages. Unfortunately, it is
salinity damages in Delta export water users’not known whether salinity damages would bei service for CALFED alternatives, mo~e less if and andareas some The or storage exportamounts
economic analysis of salinity must considertiming were accounted for.
quality and quantity. The hypothetical M&I one-! ¯
third yield increment was allocated to water usersWater quality costs of these changes in water
according to their share of CVP contracts plussupply and its salinity wereestimated using an
SWP entitlements. For example, SWP entitlementeconomic model of salinity costs. The model is

I holders south of the Tehachapis receive 74 % ofbased on an earlier model of salinity damages for
any incremental M&I water yield, or about 25 % the entire lower Colorado~ River basin.
of all CALFED yield, that results from the

i CALFED alternatives. This yield increment is
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I
Alterna- DWRSIM SCR Clifton It is expected that economic analysis of changes in ¯
tive Run # Delivery Court TDS" THM precursors and bromides under CALFED

O’BD) O’BD) alternatives will be available in the future. Limited ¯
No Action 472 1,597 269.02 estimates of impacts based on modeled
1A, 1B 472 1,597 269.02 concentrations of these substances under
1C 510 1,707 281.43 CALFED alternatives are provided. The estimates ¯
2A 472B 1,632 180.55 were providedfor Configurations 1A, 1C, 2B,2D, |

2E and 3E for the five intake locations used by
2B 510 1,707 180.55 M&I providers: Contra Costa Canal, North Bay
2D ~ 498 1,661 181.86 Aqueduct, Tracy Pumping Plant, Clifton Court ¯
2E 510 1,707 177.75 Forebay, and Los Vaqueros Intake.
3A 475 1,650 Not available
3B 500 1,727 Not available Estimates for bromide were provided as an 1
3E 500 1,727 125.95 average for dry years 1985 and 1987 and as an
3H 500 1,727 Not available average over 1985 through 1987, which includes

the wet year 1986. For DOC, estimates were ¯through 3I
provided for the 1985 to 1987 period only. Some

NOTE: observers expect that economic benefits from
SCR = the South Coast Region reduction of THM precursors and bromides will
a All TDS estimates assume DWRSIM Run 472B exceed the benefits from salinity reductions.
hydrology.

Water Conservation. M&I providers are affected
Table 8.2.3-4. South Coast Region Delivery and by the water conservation actions of others. They

Salinity Estimates Used for may finance other’s water conservation actions,
Salinity DamagesAnalysis and others may participate in M&I water ¯

conservation in many ways. The Water UseThe revised model, obtained from Metropolitan
Efficiency Program appendix provides general

Water District of Southern California, includedand specific state-wide assumptions, estimates of
all of the data required to run the model for the.urban water use, and preliminary estimates of ¯
South Coast region and none of the data neededexisting and future urban water conservation
for the other regions included in the analysis,

savings with and without the CALFED Water UseData fol: the other regions were obtained fromEfficiency 1Program.other sources. Bulletin 160-93 data were used to
develop some data on demands and quantity of
other (non-Delta) supplies. A survey of potentiallyIn practice, each urban water provider would

select conservation measures that are mostaffected providers was conducted, and responseseconomically feasible as part of their water supply
provided useful informationgn demands, supplies,and demand solutions.and salinity.

IWater conservation benefits are primarily water
The model was configured to accept data for fivecost savings that depend on supply levels, andother potentially affected regions: the South

economic savings may also include end-user
iLahontan, Contra Costa Water District, the South ’energy cost and wastewater treatment cost

Bay, the San Joaquin Valley, and the Centralsavings. Conservation costs include program costsCoast. The model obtained from Metropolitan
and end-user costs. Utilities pay the program cbsts

Iwith data for the South Coast region was altered toof conservation programs. End-users pay some
consider the CALFED alternatives in terms ofadditional costs for compliance with mandatory
quantity and ~salinity of SWP supplies for thatand voluntary provisions (e.g., costs of water-

Iregion,
saving devices, time, and inconvenience).
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The assessment of M&I water conservationfrom DWR’s Bulletin 160-93 and information
economics is ’qualitative because quantitativeprovided by M&I~water providers.
information on the costs of water conservation is
not available. Future impact analysis will considerThe No Action Alternative includes a number of
quantitative information on these variables. Costsprojects that will reduce Delta export constraints,
will be provided, and techniques will beas discussed in the region-specific sections.
developed to estimate benefits associated withUnder existing conditions, there are times when
water conservation. Delta conveyance or pumping capacity limits

exports. At other times, water is available in the
Delta, and excess pumping capacity exists, but no8.2.3.2 Significance Criteria
immediate demand or storage space is available to

The economic impacts are categorized as either      utilize the water. New south-of-Delta Storage and
adverse or beneficial. An economic impact mightConveyanceprojectsbuiltbetweennow andyear

be considered adverse if its costs are expected to2020 will reduce the export constraints that are

be larger than its benefits, and an impact might becurrently a limiting factor.

considered beneficial if its benefits exceed its
Delta Region. For purposesof preliminaryimpactcosts, analysis of water supply changes, economic

For purposes of this analysis, a substantialimpacts in CCWD are used to represent economic
impacts of the alternatives in the Delta Region.

increase in water supply is considered beneficial.The major reason for this assumption is that otherIt does not imply that the net benefit is positive
M&I water supplies for most other providers in

(that benefits exceed costs, or that the costs are
lessthan alternative sources of supplies),

the Delta, for providers in Sacramento and
Stockton, and for numerous small providers would
not be affected by the alternatives in ways that can

For water quality impacts, a reduction in TDS ofbe measured this time.In theat following
Delta export water is considered beneficial if it isdiscussion, the term "Delta providers" is reserved
more than 20% of the NO Action concentration for any and all providers actually located within
and adverse if the increase is more than 20% ofthe statutory Delta.
the No Action concentration. Impacts on
disinfection by-product precursors were analyzedTable 8.2.3-5 shows some Characteristics of
by inspection of bar graphs. Beneficial impacts areCCWD in the existing and No Action conditions.
a reduction of approximately 20% or more of No Current demand is about i 50,000 acre-feet, which
Action levels, includes 10,000 acre-feet of direct diversions by

industrial customers. Retail cost to residential
8.2.3.3 Comparison of No Action Alternative customers is currently about $700 per acre-foot

to Existing Conditions and price, which does not include service charges,
is about $450 per acre-foot~ About one-third of

The No Action Alternative displays the state ofdemands are commercial and industrial. Demand
water supply economics for a year 2020 level ofis expected to rise to 175,000 acre-feet by year
development as opposed to the existing (current)2020, with slightly higher demands in dry years

due to less natural precipitation and subsequentconditions.Theyear 2020levelof developmentis
expected to result in substantial increase inrecharge of urban landscapes.
demand for M&I water because of the increase in
population and urban water use over time. The No Action Alternative retail cost andpriceare

higher than existing conditions because of
Table 8.2.3-5 shows characteristics of M&I conservation, CVPIA costs, and costs of new
provider groups for the existing condition and thesupplies. The average condition supply deficit is
No Action Alternative. Water prices, costs, and about 5,000 Acre-feet.
estimates of year 2020 demands were obtained

CALFED Bay-Delta Program Draft Programmatic EIS/EIR                                             8.2 URBAN RESOURCES
8.2-37

C--005544
C-005544



Delta Bay Region Sacramento ¯ San Other SWP
Condition Region (not River Joaquin Service
Variable (CCWD), CCWD) Region Region Areas

Existing Condition
TAF average demand 150 707 566 337 3,784
TAF dry year demand 150 767 613 344 3,916
Typical retail cost, SlAP $700 $500-650 $i 00-300 $250-350 $450-1,350

Typical retail price, $/AF $450 $350-500 $0-300 $100-150 $350-1,250

Percent industrial and 31% 31% 41% 48% 26%
commercial

No Action Alternative
TAF average demand 175 864 925 701 5,817
TAF dry year demand 178 960 1,003 710 6,032

Typical retail cost, SlAP $806 $575-700 $125-325 $275-350 $500-1,450
Typical retail price, $/AF $502 $400-600 $0-250 $125-175 $420-1,350
Percent industrial and 31% 31% 41% 48% 26%

commercial
Average cost of suppliesc $523 $152 $115 $207 $702

TAF shortage during 28 251 12 47 1,511
drought
Mandatory conservation 10 64 12 33 571
during drought

Average loss per AF from $649 $451 $192 $195 $523
mandatoryconservationd

TAF supplies developed 18 195 0 14 940
during drought

Average cost of drought $876 $904 NA $140 ’ $729
supplies, $/AF

NOTES:
a Includes major industrial direct diversions of 10,000 AF/yr~
b Average cost for residential customers including service charges. Costs and prices

for providers with only CVP water are typically higher.
c Average cost of supplies avoided or saved (Bay Area) to achieve supply/demand

balance in No Action.
d Net revenue loss plus consumer surplus loss.

Table 8.2.3-5. Characteristics of M&I Provider Regions, Existing Conditions and No Action Alternative

|
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No Action projects that may reduce M&I supplies reduce CVP supplies and increase Costs for
or that may increase costs relative to existingreasons desoribed above.
conditions include: The CVPIA dedication of
800,000 acre-feet of water for fish and Wildlife No Action Alternative projects that are expected
and Level IV refuge supplies will reduce CCWD to increase supplies or reduce future costs, once
water supplies relative to existing conditions. Thecompleted, include: the CVPIA dedicated water
CVPIA also will affect other providers located ma3i increase SWP supplies, depending on the
within the statutory Delta, including the City ofamount of dedicated water that can be exported
Trac.y and potentially parts of Stockton andfrom the Delta.
Sacramento.

Sacramento River Region: Table 8.2.3-5 shows
No Action Alternative projects that are expectedsome characteristics of the Sacramento River
to increase supplies or reduce future costs, onceRegion in the existing and No Action conditions.
completed, include Los Vaqueros ReservoirCurrent demand is about 566,000 acre-feet. Retail
project. This project will improve the quality andcost to residential customers is currently about
reliability ofCCWD M&I supplies. $100 to $300 per acre-foot and variable price,

which does not include service charges, is $0 to
Other Delta providers (not CCWD)are generally $300 per acre-foot. This price is zero in some
provided by larger water wholesalers, smallareas because some use is not metered or priced
districts, or individual wells. No specific actionsvolumetrically. About 40 % of demands are
have been identified that will affect them. commercial and industrial.

However, these small providers normally haveDemand is expected to rise to 925,000 acre-feet
plans and programs in place that will affect theirby year 2020, with higher demands in dry years
future water supplies, due to less recharge of urban landscapes. The No

Action Alternative cost and price are higher than
Bay Regio.a. Table 8.2.3,5 shows some for existing conditions because of conservation
~haracteristics of the Bay Region in the existingand CVPIA restoration charge costs.
and No Action conditions. Current demand is
about 707,000 acre-feet. Retail cost to residentialNo Action projects that may reduce M&I supplies
customers is currently about $500 to $650 peror increase costs relative to existing conditions
acre-foot; and price, which does not includeinclude:
service charges, is $350 to $500 per acre-feet.
About one third of demands are commercial and̄ The CVPIA dedicated water, may reduce
industrial. CVP supplies and increase costs, for reasons

described above.
Demand is expected to rise to 864,000 acre-feet
by year 2020, with slightly higher demands in dry° Interim reoperation of Folsom Reservoir,
years, due to less recharge of urban landscapes, which could reduce M&I water supplies in the
The No Action Alternative cost and price are Sacramento area by dedicating more storage
higher than for existing conditions because Of space to flood control.
conservation, CVPIA restoration charge costs, and
costs of new supplies. The region has a slightSan Joaquin Region. Table 8.2.3-.5 shows some
supply surplus in the average condition. The Baycharacteristics of the San Joaquin River Region
Region has relatively unreliable supplies, so group in the existing and No Action conditions.there
is a substantial supply deficit in the dry condition.Current demand is about 337,000 acre-feet. Retail

cost to residential customers is currently about
This region is affected by actions that affect $250 to $350 acre-foot. Price, which does notany per
the SWP or the CVP. No Action projects that may include service charges, is $100 to $150 per acre-
reduce M&I supplies or increase costs relative to feet. About half the demands are commercial and
existing conditions include: the CVPIA mayindustrial.
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Demand is expected to double to 701,000 acre- foot. About one quarter of the demands are
feet by year 2020, with higher demands in drycommercial and industrial.
years due to less recharge of urban landscapes.
The No Action Alternative cost and price are The year 2020 demand would rise to 5,817,000
higher than for existing conditions because ofacre-feet in average years. Demands are higher in
conservation and CVPIAcosts. dry years due to less recharge of urban.

landscapes. Without new supplies the region is
No Action projects that may reduce M&I supplies expected to have a~ substantial supply deficit in
or increase costs relative to existing conditionsyear 2020, even in average years. The No Action
include: The CVPIA dedicated water mayreduceAlternative cost and price are higher than for
CVP supplies and increase costs, for reasonsexisting conditions because of conservation and
described above~ costs of new supplies.

No Action projects that are expected to increaseNo Action projects that are expected to increase
supplies or reduce future costs, once completed,supplies or reduce future costs, once completed,
include: include:

¯ Monterey Agreement: This project revises the¯ The CVPIA may increase SWP supplies
formula used to allocate SWP water, retires depending on the amount of dedicated water
45,000 acre-feet of agricultural entitlement, that can be exported out of the Delta.
transfers 130,000 acre-feet of entitlement
from agriculture to M&I, allows sale of the ¯ Coastal Aqueduct: This project will provide
Kern Fan element of the Kern Water Bank to SWP water for M&I use in San Luis Obispo
agricultural contractors, and changes and Santa Barbara counties.
allowable operations at Castaic Lake and
LakePerris. ¯ The Monterey Agreement will change SWP

Water allocations for M&I use, for the reasons
¯ The cVPIA may increase SWP supplies for described above.

reasons described above.
¯ The Metropolitan Water District’s Eastside

¯ New Melones Conveyance Project: This Reservoir Project: This project will provide
project conveys water to Stockton East Water emergency storage following an earthquake,
District and Central San Joaquin Water supplies during drought, and supplies to meet
Conservation District for use near and within peak summer demands.
Stockton.

¯ Semitropic Water Storage District (WSD)
SWP and CVP Service Areas Outside the Central Groundwater Banking Project, which allows
Valley. Table 8.2.3-5 shows some characteristics certain SWP entitlement holders to recharge
of the SWP and CVP Service Areas Outside of and extract SWP water in the Semitropic
the Central Valley in the existing and No Action WSD and will reduce overdraft and increase
conditions. For M&I economics this area does not operational flexibility.
include any areas served solely by the CVP. The
San Felipe Division of the CVP is included in the8.2.3.4 Comparison of Program Alternatives
Bay Region. to No Action Alternatives

Current demand is about 3,784,000 acre-feet inThe impacts to urban economics resulting from
average years. Retail cost to residential customersthe Storage and Conveyance program element will
is currently about $450 to $1,350 per acre-foot, vary by alternative, as discussed below. Impacts to
The higher price is representative of the Centralurban economics resulting from other program
Coast area only. Price, which does not includeelements, Such as ecosystem restoration, do not
service charges, is about $350 t6 $1,250 per acre-vary substantially from one alternative to another
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at the programmatic level. Therefore, theusing DWR Run 472B hydrology. The average of
discussions of environmental consequences12 monthly !976 to 1991 average TDS levels is
associated with other program elements are not294 ppm, not significantly different from the 300
grouped by alternative. In those cases where noppm for the No Action condition.
environmental impacts have been associated with
a program element within a regions, the programEconomic analysis of changes in salinity caused
element is not discussed by changes in Delta conveyance configuration was

conducted. Configurations 1A and 1B have water
Delta Region. Table 8.2.3-6 provides a summary ofsupplies and salinity identical to No Action levels,
the impact analysis for the Delta Region. CCWDso there is no impact. In Configuration 1C, the
is used as a proxy for water supply and waterannual economic benefit is not significant,
quality analysis. It should be kept in mind that notestimated to be less than $1.0 million annually.
all of CCWD is in the Delta, andstatutory some
urban water uses in the Delta are not served byLimited information on bromide and organic
CCWD. Water supply and water quality analysis carbon concentrations are available. For estimates
are applied on!y to CCWD but other comments, at Contra Costa Intake. and at Los Vaqueros
especially those, with respect to the CALFEDIntake, Configuration 1C shows slightly lower
programs, apply to all Delta providers. Theconcentrations of bromide and nearly identical
operation of the Los Vaqueros intake has resultedconcentrations of DOC in comparison to
in revised operations at Contra Costa CanalConfiguration 1A. Configuration 1A should be
pumping plant number one and resulting watersimilar to No Action. Based on this limited
quality in Rock Slough. information, changes in DBP precursors in 1A and

1C should not be economically significant.
Storage and Conveyance

Configuration1C w~uld build on
Alternative 1. Because Configuration 1A would Configuration by enlarging some ¯1B Delta
include no substantial changes in conveyance, nochannels and by adding up to 5 million acre-feet
water supply benefits are expected. The potential(MAF) of new water storage facilities.

of relocating Delta intake structuresimpacts
include minor water quality improvements andThe amount and pattern of impacts from
cost effects. Preliminary DWRSIM study resultsConfiguration 1C would depend on how the ne~v
suggest using No Action Alternative deliveries forfacilities are managed and operated and how costs
Configuration 1A as well. There may be a smallare allocated. Configuration 1C should have little
water supplyincreasefromConfiguration 1A, buteffect on water supplies for most Delta M&I
it has not yet been measured. Preliminary waterproviders because most providers do not receive
quality results are also the same as those providedCVP or SWP supplies. Conveyance and storage
for the No Action condition, impacts on Delta M&I providers involve

construction and displacement effects, as well as
Preliminary DWRSIM study results suggest usingwater supply and water quality.
No Action Alternative deliveries for Alternative
1B as well, so there is no measured effect onPreliminary DWRSIM modeling studies and
water supply. Preliminary water quality resultsassumptions involving the allocation of increased
are also the same as those provided for the Noyield imply that CCWD would gain about 9,200
Action condition, acre-feet in average years and 11,700 acre-feet in

a year during period, gainsthe critical These
DWR has provided preliminary analysis of TDSwould provide for about 5% and 6% of demand in
for Configuration 1C. The salinity analysis doesthe average and dry year, respectively. The
not consider differences in the amount of average year supplies are worth about $6 millionstorage
and in the amount and timing of exports betweenrelative to the cost of other supplies, and critical
alternatives. Rather, ¯ only differences inperiod yield is larger than the average.
conveyance and intake configurations are modeled
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Level b~/Alternative (millions of dollars per ~/earI.
Existing Alternative I b      Alternative 2 ~          Alternative 3

Economic Parameter Conditions No

~ALFED water supply 0 0 No costs available .
~ostsc

3ther water supply 0 1.3 1.3 1.3 -3.2 0 -3.2 -1.4 -3.2 0 -3.9 -3.9 -3.9 -3.9
3ostsc,d

ITotalaverage costsc

3rought conservation 5 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7 5.7
30stse

Drought make-up supply 0 15.4 15.4 15.4 8.4 15.4 8.4 11.9 8.4 13.2 4.1 4.1 4.1 4.’1
~’0stse

iTotal drought costse 5 21.1 21.1 21.1 14.1 21.1 14.1 17.6 14.1 18.9 9.8 9.8 9.8 9.8
~Vater quali~ costsf S S S S
iWater conservation
costs

NOTES:
CCWD impacts are used for water cost and water quality analysis.

a. The lack of an entry does not mean that the impact is less than significant.
b Under the year 2020 development condition. Costs are additional costs to develop supplies or cost savings (-) from not needing

available supplies.
° During a year of average delivery.
~ Negative dollars in average years are cost savings from not needing available supplies.
~ During ayear of the cdtical period (1928 to 1934). Assumes supplies are allocated evenly over the period. Drought conservation

costs include net revenue loss, consumer surplus loss and conservation program costs.
See text. Significance calls relate only to differences in the configuration of Delta intake and conveyance facilities. An
denotes a probable benefit in some years.

Table 8.2.3.6. Summary of Impact Analysis for the Delta Region

Alternative 2. Preliminary DWRSIM modeling configurations are modeled using DWR Run 472B
studies for Configuration 2A and assumptions hydrology. The average of 12 monthly 1976 to
involving yield allocation imply that CCWD 1991 average TDS levels for Configuration 2A at
would gain about 2,500 acre-feet in average years Rock Slough is 166 ppm, almost half of the 300
and 1,300 acre-feet in a year during the critical ppm for the No Action condition.
period. These gains wo..uld provide for about 1.4 %
and 0.7 % of demand in the average and dry year, For Configuration 2D, the average of 12 monthly
respectively. The average year supplies are worth 1976 to 1991 average TDS levels is 168 ppm,
about $2 million annually, but critical period yield almost half of the 300 ppm for the No Action
is less than the average, condition. For Configuration 2E, the average is

161 ppm.
DWR has provided a preliminary analysis of TDS
for Configurations 2A, 2D and 2E. The salinity Economic analysis of changes in CCWD salinity
analysis does not consider differences in the caused by changes in Delta conveyance
amount of storage and in the amount and timing of configuration was conducted. Configurations 2A
exports between alternatives. Rather, only through 2E show salinity levels of 161 to 168 ppm
differences in conveyance and intake as compared to the No Action condition of 300
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ppm. Annual economic benefits are $13 to $14Configt~ration 3A is 317, not significantly more
million, than the No Action level of 300.

Limited information oh bromide and organicFor Configuration 3B, the average of 12 monthly
carbon concentrations are available. For estimates1976 to 1991 average TDS levels is 376,
at the Contra Costa intake and at Los Vaquerossubstantially more than the No .Action level of
intake, Configurations 2B, 2D and 2E show300. For Configuration 3E, the average of 12
substantiallylowerconcentrationsofbromidethanmonthly 1976 to 1991 average TDS levels is
1A. DOC concentrations, however, are slightly294 ppm, not significantly different from the 300
higher in Configurations 2B and 2D and slightlyppm for the No Action condition.
lower in 2E. Configuration 1A should be similar
to No Action. Based on this limited information,Economic analysis of changes in salinity caused
reductions in bromides in Alternative 2 areby changesinDeltaconveyanceconfigurationwas
significant. The economic consequences of thiscond.ucted. Salinity in Configuration 3A is similar
benefit cannot be estimated at this time. to but slightly more than No Action levels. Net

economic costs are $2 million annually. In 3B,
Preliminary DWRSIM results and water supplysalinity is increased from 300 to 376 ppm, for a
benefits for Configuration 2B are the same asnet economic cost of $8 million annually. In
those discussed for 1C. configuration is identical NoConfiguration Preliminary 3E,salinity nearly to
water quality benefits are the same as thoseAction levels, for a small net benefitofless than
discussed for Configuration 2A. $1 million. The increase in salinity in

Configuration 3B is considered a potentially
Preliminary DWRSIM modeling studies and yieldsignificant adverse effect.
allocation assumptions for Configuration 2D
imply that CCWD would gain about 5,300 acre- Limited information on bromide and organic
feet in average years and 6,1.00 acre-feet in a yearcarbon concentrations are available. For estimates
during the critical period. These gains wouldat the Contra Costa intake and at Los Vaqueros
provide for about 3.0 and 3.4 % of demand in theintake, Configuration 3Eshows somewhat lower
average and dry year, respectively. The averageconcentrations of bromide than 1A, but DOC
year supplies are worth about $4 million annually,concentrations are somewhat higher than in
Critical period yield is about the same as theConfiguration 1A. Configuration 1A should be
average, similar to No Action. Based on this limited

information, bromide ’concentrations would be
Alternative 3. Preliminary DWRSIM modeling reduced somewhat, but DOC concentrations
studies and yield allocation assumptions forincreased somewhat. No economic benefit or cost
Configuration 3A imply tha,t CCWD would gain estimates are possible at this time.
about 4,500 acre-feet in average years and 3,500
acre-feet in a ye~ during the critical period. ThesePreliminary DWRSIM modeling studies and yield
gains would provide for about 1.4% and 2.0% ofallocation assumptions for Configuration 3B
demand in the average and dry year, respectively,imply that CCWD would gain about 10,800 acre-
The average year supplies are worth about $3feet in average years and 17,600 acre-feet in a
million, but critical period yield is less than theyear during the critical period. These gains would
average, provide for about 6.2 % and 9.9 % of demand in

the average and dry year, respectively. The
DWR has provided a preliminary analysis of TDSaverage year supplies are worth about $8 million,
for Configurations 3A, 3B and 3E. Only and critical period yield is larger than the average.
differences in due differentsalinity to conveyance
and intake configurations are modeled using DWRNo additional effects on M&I water use and costs
run 472B hydrology. The average of 12 monthlyare expected for Configurations 3E, 3H, or 3I in
1976 to 1991 TDS levels for comparison to Configuration 3B.average
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measures to facilitate transfers would be
Ecosystem Restoration. Ecosystem restoration developed.
actions are expected to have small or no effects on
M&I water supplies and costs unless environ-The CALFED Water Use Efficiency Program
mental flows reduce M&I supplies or M&I appendix describes water conservation baseline
providers pay some of the costs of restoration,levels and goals. Potential savings are described
Water flows for fish and wildlife could increaseby region, but the Delta Region is not provided as
M&I water supply if the water can be reused as a separate region.
M&I water exports or if the flows contribute to
Delta water quality standards. Prices of waterLevee System Integri~. System integrity actions
transfers may be increased by transfers forwould have minor effects on Delta hydraulics and
environmental purposes, water quality. Very small effects on water supply

and quality and associated costs are expected in.
Some restoration actions may have beneficialnormal conditions.
effects on water quality in the Delta. Water
quality improvements may ocqur through dilutionBay Region. Table 8.2.3-7 provides a summary of
caused by increased Delta inflow for restorationthe impact analysis for the Bay Region.
purposes, through reduced pollution loads caused
by development and restoration of marsh andStorage and Conveyance
riparian habitats, and by increased immobilization
of pollutants in these habitat types. Other waterAlternative 1. Because Configuration 1A would
quality effects may be negative; for example,include no additional storage or conveyance, no
habitat restoration could increase organic carbonsubstantial water supply .benefits are expected.
loads in Delta water, which would increase DBPConfiguration 1B would include South Delta
levels in treated waters, modifications to allow export pumps to operate at

their physical capacity. For Configurations 1A and
Restoration may reduce the uncertainty of M&I 1B, preliminary DWRSIM results suggest there
water supplies by enhancing recovery of special-will be no substantial change in water supply and
status species. Because M&I providers acquirewater supply economics, and preliminary water
water supplies to protect against uncertainty, waterquality analysis is the same as for the No Action
supply costs could be reduced, condition.

Water Quali~. The actions would have benefitsDWRhas provided a preliminary analysis ofTDS’
for M&I providers and their water customers with for Configuration 1C. The salinity analysis does
some offsetting costs. M&I costs are the M&I cost not consider differences in the amount of storage
shares of the water quality measures. Currently,and in the amount and timing of exports between
no monetary values have been estimated, alternative~. Rather, only differences in

conveyance and intake configurations are modeled
Water Use Efficiency. Generally, the Water Useusing DWR Run 472B hydrology. Results, in
Efficiency Program is intended to help localterms of average salinity of exports from Clifton
agencies make informed decisions selecting theCourt Forebay, are provided in Table 8.2.3-4.
next least costly increment of water supply to
meet demand. Most actions in the Water UseEconomic analysis of changes in salinity caused
Efficiency Program would be implemented byby changes in Delta conveyance configuration was
local agencies rather than CALFED. For M&I conducted. Configurations 1A and 1B have water
providers, the pace of implementation of urbansupplies and salinity identical to No Action levels,
conservation Best Management Practices (BMPs)so there is no impact. In Configuration 1C, the
would accelerate, and new practices would beaverage TDS of delivered water is increased
added. Water reclamation (reuse)would be usedslightly from 240 to 244 ppm, for an annual
to provide a larger share of supply, and policyeconomic cost of $2 million.
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I
Level by Alternative (millions of dollars per year)

Alternative 1 Alternative 2             Alternative 3 ¯I Economic Existing No
Parameter ConditionsAction 0 IiBllc 2 I2BI2DI2E 3AI3 I3EI3HI 3I

CALFED water 0 0 No costs available

I supply costs
Other water supply -14.0 -8.4 -8.4 -8.4 -15.0 -10.6 -15:0 -12.3 -15.0 -11.7 -16.1 -16.1 -16.1 -16.1

I cpsts

I Total average costs
Drought 42.6 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3 26.3
conservation costs

i Drought make-up 0 176.6 176.6 176.6 156.9 177.1 156.9 166.9 156~9 173.1 143.5 143.5 143.5 143.5
supply costs
Total drought costs 42.6 202.9 202.9 202.9 183.2 203.4 183.2 193.2 183.2 199.4 169.8 169.8 169.8 169.8

I Water quality costs S S S S B
Water conservation
costs

I          NOTE:

See notes from Table 8.2.3-6.

I Table 8.2.3-7. Summary of Impact Analysis for the Bay Region (CCWD not included)

Limited information on bromide and organic.comparison to the costs of other supplies, and

I carbon concentrations are available. The Southcritical period yield is than thelarger average.
Bay obtains water from SWP and CVP south
Delta exports. For estimates "at Clifton Ct" and "atAltemative 2. Preliminary DWRSIM modeling

I TracyPP,"Configuration 1Cshowsslightlylowerstudies and yield allocation forassumptions
concentrations of bromide but slightly higherConfiguration 2A ~mply that the Bay Region

¯ concentrations of DOC than 1A. Configuration 1A would gain about 6,800 acre-feet in average years

I should be similar to No Action. and 3,000 acre-feet in a year during the critical
period. These gains would provide for about 0.8%

At the North Bay Aqueduct "at NBA intake," of demand in average and 0.3% in dry yearL The

I concentrations of bromides and DOC are aboutaverage year supplies are worth about $5 million
the same in Configuration 1C as compared to 1A.annually, but critical period yield is less than the

average.

I Based on this limited information, changes in DBP
precursors in 1A and1C should not be DWRhas provided apreliminary analysis of TDS
economically significant, for Configurations 2A, 2D, and 2E. The salinity

I analysis does not consider differences in the
Preliminary DWRSIM modeling studies and yieldamount of storage and in the amount and timing of
allocation assumptions for Configuration 1Cexports between alternatives. Rather, only

I imply that the Bay Region would gain aboutdifferences in conveyance and intake
21,000 acre-feet per year in average years andconfigurations are modeled usingDWRRun 472B
26,900 acre-feet per year in a year during thehydrology. Results, in terms of average salinity of

I critical period. These gains would provide forexports, from Clifton Court Forebay, are
about 2.4% and 2.8% of demand in the averagesummarized in Table 8.2.3-4.
and dry year, respectively. The average year

i supplies are worth $15 million :annually in
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Configurations 2A, 2D and 2E all have lower TDS would gain about _10,200 acre-feet per year in
levels than No Action, both in source water andaverage years and 7,900 acre-feet per year in a
end user supplies. Economic analysis of changesyear during the critical period. These gains would
in Bay Region salinity caused by changes in Deltaprovide for about 1% of demand in the average
conveyance configuration was conducted,and dry year. The average year supplies are worth
Configurations 2A through 2E show end-userroughly $7 million annually, but critical period
salinity levels of 212 to 213 ppm, as compared toyield is less than the average.
the No Action condition of 240 ppm. Annual
economic benefits are $11 to $12 million. A preliminary analysis of salinity of water

exported from Clifton Court Forebay is
Limited information on bromide and organicsummarized in Table 8.2.3-4 for Configurations
carbon concentrations are available. The South3A, 3B, and 3E. In Configuration 3E, the
Bay obtains water from SWP and CVP diversions concentration of TDS in water exported from
in the south Delta. For estimates "at Tracy PP" andClifton Court Forebay would be reduced by over
"at Clifton Ct," Configurations 2B, 2D and 2E one half relative to the No Action Alternative.
show slightly lower concentrations of bromide and
DOC than 1A. DOC estimates.are slightly higherEconomic analysis of changes in salinity caused
or the same. Configuration 1A should be similarby changes in Delta conveyance configuration was
to No Action. Based on this limited information,conducted. Salinity of Configuration 3A end-user
reductions or increases in DBP precursors inwater deliveries is less saline (217 ppm)than No
Alternative 2 do not appear to be economically’ Action (240 ppm). Net economic benefits are $10
significant, million annually. In 3B, salinity is reduced to 214

ppm for a net economic benefit of $11 mitlion
At the North Bay Aqueduct "at NBA intake," annually. In Configuration 3E, salinity is reduced
concentrations of bromides and DOC are both to 195 ppm for a net benefit of $19 million in
increased slightly in Alternative 2. This may be ancomparison to No Action.
adverse effect, but no economic analysis is
available. Limited information on bromide and organic

carbon concentrations are available. The South
Preliminary DWRSIM results and water supplyBay obtains water from SWP and CVP diversions
benefits are the same for Configuration 2B asin the south Delta. For estimates "at Tracy PP" and
those discussed for Configuration 1C. "at Clifton Ct,’! Configuration 3E show~ much

lower concentrations of bromide and substantially
Preliminary DWRSIM modeling studies and yieldlower concentrations of DOC than 1A.
allocation assumptions for Configuration 2DConfiguration 1A should be similar to No Action.
imply that the Bay Region would gain aboutBased on this limited information, reductions in
12,100 acre-feet in average years and l3,900 acre-DBP precursors in the South Bay region in
feet in a year during the critical period. TheseAlternative 3 appear to be ecohomically
gains would provide for about 1.4% of demand insignificant.
the average and dry year. The average year
supplies worth about $8 million annually, and At the North Bay Aqueduct "at NBA intake,"are
critical period yield is more than the average, concentrations of bromides and DOC are both

increased in Alternative 3. This could be an
Preliminary DWRSIM results and water supplyadverse effect, but no economic analysis is
benefits are the same for Configuration 2E as .available.
those discussed for Configuration 1C.

Preliminary DWRSIM modeling studies and yield
Alternative 3. Preliminary DWRSIM modeling allocation assumptions for Configuration 3B
studies and yield allocation assumptions forimply that the Bay Region would gain about
Configuration 3A imply that the Bay Region24,900 acre-feet per year in average years and
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I 40,300 acre-feet per year during the criticalStorage and.Conveyance
period. These gains would provide for about 2.9%

I and 4.2% of demand in the average and dry year,Alternative 1. Because Configuration 1A would
respectively. The average year supplies are worthinclude no additional storage or conveyance, no
about $17 million annually, and critical periodsubstantial water supply benefits are expected.

I yield is more than the average. Configuration 1B would include South Delta
modifications to allow export pumps to operate at

No additional effects on M&I water use and costs their capacity. For Configurations 1A and 1B,

I are expected for Configuration 3E in comparisonpreliminary DWRSIM results suggest there will
to Configuration 3B. be no substantial change in water supply and

water supply economics. There is also no effect on

i No additional effects on M&I water use and costs water quality since this region is upstream of the
are expected for Configuration 3H in comparisonDelta.
to Configuration 3B.

I Preliminary DWRSIM modeling studies and yield
No additional effects on M&I water use and costs allocation assumptions for Configuration 1C
are expected for Configuration 31 in comparisonimply that the Sacramento River Region would
to Configuration 3B, gain about 6,200 acre-feet per year in averageI years 7,900 per year duringand acre-feet the
Ecosystem Restoration. The nature anti pattern ofcritical period. These gains would provide for
impacts are as described for the Delta Region,about 0.7 % of demand in average and 0.8 % of

I Alternative 1. demand in dry years. The average year supplies
are worth roughly $2 million annually, but critical

Water Quali~. Water quality in the Bay Region period yield is less than the average.

I could be affected by the quality of SWP and CVP
exports as discussed below. Alternative 2. Preliminary DWRSIM modeling

studies and yield allocation assumptions for

I Water Use Efficiency and Water Transfers. The Configuration 2A implythatthe Sacramento River
nature and pattern of impacts are as described forRegion would gain about 2,000 acre-feet per year
the Delta Region. Because the Bay Regionin average years and 900 acre-feet per year in a

I generally has a high level of conservation,year during the critical period. Thesegains would
additional costs of conservation per unit of waterprovide for less than 0.1% of demand in the
saved may be higher than average. The Wateraverage and dry year. Some additional supplies,

I Use Efficiency component technical appendixworth less than $1 million annually.
describes preliminary water conservation baseline
levels and goals. Prelimiriary DWRSIM results and water supply

I benefits are the same for Configuration 2B as
The potential for the Water Transfer Program tothose discussed for Configuration 1C.
result in greater availability of water transfers

I could beneficially impact Bay Region. waterPreliminaryDWRSIM modeling studies and yield
supply economics, allocation assumptions for Configuration 2D

imply that the Sacramento River Region would

I Sacramento River Region. The impact analysis for gain about 3,600 acre-feet per year in average
the Sacramento River Region is summarized inyears and 4,100 acre-feet per year during the
Table 8.2.3-8. critical period.. These gains would provide for less

than 0.5% of demand in the average and dry year.I The average year supplies are worth roughly $1
million annually, but critical period yield is more

i than the average.
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Level by Alternative (millions of dollars per year) I

Alternative I      Alternative 2          Alternative 3
Existing    No                                                                         I

Economic Parameter Conditions Action
CALFED water 0 0" No costs available
supply costs

IOther water supply 0 0.1 0.I 0.1. -1.2 0 -1.2 -0.9 -1.2 0 -1.4 -1.4, -1.4 -1.4
costs

Total average costs
IDrought conservation 0 2.6 2.6 2.6 2.0 2.6 2.0 2.5 2.0 2.3 1.4 1.4 1.4 t.4

costs

Drought make-up 1.9 0 0 0 0 0 0 0 0 0 0 0 0 0
Isupply costs

Total drought costs 1.9 2.6 2.6 2.6 2.0 2.6 2.0 2.5 2.0 2..3 1.4 1.4 1.4 1.4
Water quality costs

IWater conservation
costs

NOTE: I
See notes from Table 8.2.3-6.

Table 8.2.3-8. Summary of Impact Analysis for the Sacramento River Region I

¯
Preliminary DWRSIM results and water supplyNo additional effects on M&I water use and costs 1
benefits are. the same for Configuration 2E asare expected for Configurations 3E, 3H, or 31 in
those discussed for Configuration 1C. comparison tO Configuration 3B.

!A/temative 3. Preliminary DWRSIM modeling Ecosystem Restoration. The Ecosystem Restoration
studies and yield allocation assumptions forProgram would have no effect on M&I water
Configuration 3Aimplythatthe Sacramento Rivereconomics in the Sacramento River Region, 1
Region wouldgain about3,000 acre-feet per yearexcept as CVP water service contract supply
in average years and 2,300 acre-feet per yearamounts may be affected.
during the critical period. These gains would II
provide for less than 0.5% of demands. TheWater Ooalily. The Water Quality Program would ¯
average year supplies are worth about $1 millionhave no effect on the Sacramento River Region,
annually, and critical period yield is less than theexcept as CVP water service contract supply
average, amounts may be affected.

PreliminaryDWRSIM modeling studies and yieldWater Ose Efficiency and Water Transfers. The nature
Iallocation assumptions for Configuration 3Band pattern of impacts are as described for the

imply that the Sacramento River Region wouldDelta Region, Alternative 1. Because the
gain about 7,300 acre-feet per year in averageSacramento River Region generally has a low
years and 11,900 acre-feet per year during thelevel of conservation under existing conditions,
critical period. These gains would provide foradditional costs of conservation per unit of water
about 1.0 and 1.2% of demand in the average andsaved may be lower than average. The Water Use
¯ dry year, respectively. The average year suppliesEfficiency Program appendix describes
are worth roughly $3 million annually, and criticalpreliminary water conservation baseline levels and
period yield is larger than the average, goals.

1
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I
.other Supplies and critical period yield is larger

San Joaquin River Region. Table 8.2.3-9 provides than the average.

I a summary of the impact assessment for the San
Joaquin River Region. Alternative 2. Preliminary DWRSIM modeling

studies and yield allocation assumptions for

I Storage and Conveyance Configuration 2A imply that the San Joaquin
River Region would gain about 3,000 acre-feet per

Alternative 1. Any water quality improvements year in average years and 1,400 acre-feet per year

I would affect the San .Joaquin River Regionduring the critical period. These gains would
through SWP and CVP exports, provide for less than 0.5 %of demand in the

~average and dry year. The average year supplies

I Because Configuration 1A would include noare worth roughly $1 million in comparison to the
additional storage or conveyance, no substantialcost of other supplies, but critical period yield is
water supply benefits are expected,less than the average.

I Configuration 1B would include South Delta
modifications to allow export pumps to operate atEconomic analysis of changes in San Joaquin
theirphysicalcapacity.ForConfigurationslAandRegion salinity caused by changes in Delta

I 1B, preliminary DWRSIM results suggest thatconveyance configuration was conducted.
there will be no substantial change in waterConfigurations 2A through 2E show end-user
supply. TDS levels of 237 to 240 ppm as compared to the

i No Action condition of 315 ppm, as an average
Economic analysis of changes in salinity causedover 16 years. Annual economic benefits are
by changes in Delta conveyance configuration wasaround $1 million.
conducted. Configurations 1A and 1B have wateri supplies and salinity identical to No Action levels,Limited information on bromide andorganic
so there is no impact. In Configuration 1C, thecarbon concentrations are available. For estimates
average TDS of delivered water is increased from"at Tracy PP," Configurations 2B, 2D and 2E
315 to 325 for an annual economic cost of lessshow somewhat lower concentrations of bromide
than$1 million, but slightly higher levels of DOC than 1A.

Configuration 1A should be similar to No Action.

I Limited information on bromide and organicBased on this limited information, reductions in
carbon concentrations are available. For estimatesDBP precursors in Alternative 2 should not be
"at Tracy PP," Configuration 1C shows slightlyeconomically significant.

I lower or the same concentrations of br6mide and
slightly higher concentrations of DOC than 1A.Preliminary DWR.SIM results and water supply
Configuration 1A should be similar toNoAction, benefits are the same for Configuration 2B as

I Based on this limited information, reductions inthose discussed for Configuration 1C.
DBP precursors in 1A and 1C should not be
economically significant. Preliminary DWRSIM modeling studies and yield

I allocation assumptions for Configuration 2D
Preliminary DWRSIM modeling studies and yieldimply that the San Joaquin River Region would
allocation assumptions for Configuration 1Cgain about 5,400 acre-feet per year in average

I imply that the San Joaquin River Region wouldyears and 6,300 acre-feet per year during the
gain about 9,400 acre-feet per year in averagecritical period. These gains would provide for
years and 12,100 acre-feet per year during theabout 0.8% of demand in average years, and 0.9%

I critical period. These gains would provide forof demand in dryyears. The average year supplies
about 1.3% of demand in average years, and 1.7%are worth roughly $2 million in comparison to the
of demand in dry years. The average year suppliescost of other supplies and critical period yield is

I are worth $4 million in comparison to the costs oflarger than the average.
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Level by Alternative (millions of dollars per year)
Alternative 1 Alternative 2 Alternative 3

Existing
Economic Parameter ConditionsActionN° 1A

1B]IC
2A 2B 12DI2E 3AI3BI3E 3HI3I

CALFED water 0 0 No costs available
supply costs
Other water supply 0. -1.7 -1.7 -1.7 -3.4 -2.2 -3.4 -2.6 -3.4 -2.5-3.7-3.7 -3.7 -3.7
costs
Total average costs
Drought 0 7,0 7,0 7,0 6,6 7,0 6,6 6,8 6,6 7,0 6,4 6,4 6,46,4
conservation costs
Drought make-up . 8,5 2,1 2,1 2,1 1,4 2,1 1.4 1,7 1.4 1,9 1,0 1,0 1,0 1,0
supply costs
Total drought costs 8,5 9,1 9,1 9,1 8.0 9,1 8,0 8,5 8,0 8,9 7,4 7,4 7,4 7,4
Water quality costs S S S S B
Water conservation
:costs

NOTE:
See notes from Table 8.2.3- 6.

Table 8,2,3-9, Summary of Impact Analysis for the San Joaquin River Region

Preliminary DwRSIM results and water supplyreduced to 193 ppm for a net benefit of $3 million
benefits ar~ the same for Configuration 2E asannually in comparison to No Action.
those discussed for Configuration 1C.

Limited information on bromide and organic
Altemativo 3. Preliminary DWRSIM modeling carbon concentrations are available. For estimates
studies and yield allocation assumptions for"at Tracy PP," Configuration 3E shows much
Configuration 3A imply that the San Joaquinlower concentrations of bromide and substantially
River Region would gain about 4,600 acre-feet perlower concentrations of DOC than Configuration
year in average years and 3,600 acre-feet per year1A. Configuration 1A should be similar to No
during the critical period. These gains wouldAction. Based on this limited information,
provide for about 0.5% of demand in averagereductions in DBP precursors in Configuration 3E
years, and 0.7% in dry years. The average yearshould be economically significant.
supplies are worth $2 million in comparison to the
cost of other supplies, but critical period yield isPreliminary DWRSIM modeling studies and yield
less than the average, allocation as~dmptions for Configuration 3B
Economicanalysis of changes in salinity causedimply that the San Joaquin River Region would
by changes in the Delta conveyance configurationgain about 11,200 acre-feet per year in average
was conducted. Salinity of Configuration 3Ayears and 18,100 acre-feet per year during the
water deliveries is less (250 ppm) than in Nocritical period. These gains would provide for
Action (315 ppm), as averaged annually over 16about 1.6 and 3.8% of demands in the average and
years. Net economic benefits are $2 milliondry year, respectively. The average year supplies
annually. In Configuration 3B, salinity is reducedare worth $4 million, and critical period yield is
to 243 ppm, for a net economic benefit of $2larger than the average.
million annually. In Configuration 3E, salinity is
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No additional effects on M&I water use and costs DWR has provided a preliminary analysis of TDS
are expected for Configuration 3E, 3H, or 31 in of export water for Configuration 1C. The salinity
comparison to Configuration 3B. analysis does not consider differences in the

amount of storage and in the amount and timing of
Ecosystem Restoration. The nature and pattern ofexports between alternatives. Rather, only
impacts are as described for the Delta Region,differences in conveyance and intake
Alternative 1. Any water quality improvementsconfigurations are modeled using DWRRun 472B
would affect the San Joaquin River Regionhydrology.Results, in termsofaveragesalinityof
through SWP and CVP exports, exports from Clifton Court Forebay, are

summarized in Table 8.2.3-4.
Water Quality. The nature and pattern of impacts
are as described for the Delta Region,Economic analysis of changes in salinity caused
Alternative 1. bychanges in Delta conveyance configur~ationwas

conducte.d. Configurations 1A and 1B have water

Water Use Efficiency and Water Transfers. The nature supplies and salinity identical to No Action levels,

and pattern of impacts are as described for theso there is no impact. In Configuration 1C, the
Delta Region. Because the San Joaquin Riveraverage TDS of delivered water is increased from
Region generally has a lower than average level of1 to 2% depending on subregion, for an annual
conservation in the existing condition, additionaleconomic cost of $8 million. This adverse effect
costs of conservation per uni( of water saved mayis not considered significant.
be lower than average. The Water Use Efficiency
Program appendix describes preliminary waterLimited information on bromide and organic
conservation baseline levels and goals. Nocarbon concentrations are available. For estimates
economic analysis of benefits or costs associated"at Clifton Ct," Configuration 1C shows slightly

lower concentrations of bromide but slightlywith thisconservationisavailable.
higher DOC than in 1A. Configuration 1A should

The CALFED water transfer program will have be similar to No Action. Based on this limited
impacts similar to the information, any change in DBP precursors in 1ABayRegion.

arid 1C should not be economically significant.

SWP and CVP Service Areas Outside the Central
Valley. Table 8..2.3 - 10 provides a summary of thePreliminary DWRSIM modeling studies and yield

impact analysis for the SWP and CVP Serviceallocation assumptions for Configuration !C

Areas Outside the Central Valley. imply that the SWP and CVP Service Areas
Outside the Central Valley would gain about

Storage and Conveyance 138,100 acre-feet per year in average years and
176,700 acre-feet per year during the critical

A/temative 1. Because Configuration 1A would period. These gains would provide for about 2.4%

include no additional storage or conveyance, noof demand in average years and 4.5% of demand

substantial water supply benefits are expected,in dry years. The average year supplies are worth

Configuration 1B would include South Deltaroughly $97 million in comparison to the cost of

modifications to allow export pumps to operate atother supplies. During the critical period "

their capacity. For Configurations 1A and 1B, Configuration 1C would provide more water

preliminary DWRSIM results suggest that thereannually than during an average year.."

will be no substantial change in water supply and
DWR has estimated that, under least costwater supply economics. Preliminary water

quality results also suggest no quantifiableplanning, each acre-foot of Configuration 1C

difference from No Action conditions, annual average.delivery would displace about .7
acre-feet of local fixed yield in the South coast.
With contingency transfers available, the ratio
would improve to about .75.
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Level by Alternative (millions of dollars per year)

Alternative 1 Alternative 2 Alternative 3

Existing No
] ] I I I1[Economic Parameter Conditions Action 0 1B 1C 2A 2B 2D 2E 3A 3B 3E 3H 3I

CALFED wa~er          0       O "No costs available
supply costs
Other water supply -91 601 601 601 466 556 466 521 466 534 442 442 442 442
costs

Total average costs
Drought conservation 63 310 310 310 310 310 310 310 .310 310 310 310 310 310
costs

Droughtmake~up 0 685 685 685 535 680 535 608 !535 650451 451 451 451
supply costs

Total drought costs 63 995 995 995 845 990 845 918 1845 960761 761 761 761
Water quality costs B B B B B B
Water conservation
costs

NOTE:
See notes from Table 8.2.3-6.

Table 8.2.3-10. Summary of Impact Analysis for Other SWP and CVP Service Areas Outside the Central Valley

Alternative .2. Preliminary DWRSIM modeling from Clifton Court Forebay, are summarized in
studies and yield allocation assumptions forTable 8.2.3-4.
Configuration 2A imply ~at the SWP and CVP
Service Areas Outside the Central Valley wouldEconomic analysis of changes in SWP and CVP
gain about 44,600 acre-feet per year in averageService Areas Outside of the Central Valley
years and 19,800 acre-feet per year during thesalinity caused by changes in Delta conveyance
critical period. These gains would provide forconfiguration was conducted. Configurations 2A
about 0.8% of demand in average years, and 0.3 %through 2E show end-user salinity levels reduced
in dry years. The average year supplies are worthby 9 to 25%, as compared to the No Action
roughly $31 million in comparison to the cost ofcondition, depending on subregion. Annual
other supplies. During the critical period,economic benefits are $112 to $122 million.
Configuration 2A would provide less water
annually than during an average year. Limited information on bromide and organic

carbon concentrations are available. For estimates
DWR has estimated that, under least cost"at Clifton Ct," Configurations 2B, 2D and 2E
planning, each acre-foot of Configuration 2As.how somewhat lower concentrations of bromide
annual average delivery would displace about .65and slightly higher concentrations of DOC than
acre-feet of local fixed yield in the South Coast.1A. Configuration 1A should be similar to No
With contingency transfers available, the ratioAction. Based on this limited information,
would improve to about .75. reductions in bromides in Alternative 2 may be

economically significant, but increases in DOC
DWR has provided preliminary analysis of TDS.are probably not significant. No economic analysis
of exports for Configurations 2A, 2D and 2E. is available.
Results, in terms of average salinity of exports
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Preliminary DWRSIM results and water supplyResulta, in terms of average salinity of exports
benefits are the same for Configuration 2B asfrom Clifton Court Forebay, were summarized in
those discussed for Configuration 1C. Table 8.2.3-4.

Preliminary DWRSIM modeling studies and yieldEconomic analysis of changes in salinity caused
allocation assumptions for. Configuration 2Dby changes in Delta conveyance configuration was
imply that the SWP and CVP Service Areasconducted. Salinity of Configuration 3A water
Outside the Central Valley would gain aboutdeliveries to end-users is reduced by 7 to 21%,
79,300 acre-feet per year in average years anddepending on subregion, in comparison to No
91,700 acre-feet per year during the criticalAction. Net economic benefits are about $100
period. These gains would provide for about 1.4%million annually. In 3B, salinity is reduced by 8 to
of demand in average years and 1.5% of demand24% for a net economic benefit of $115 million
in dry years. The average year supplies are worthannually. In Configuration 3C, salinity is reduced
roughly $56 million. During the critical periodby 1.4 to 41% for a net benefit of $180 million
Configuration 2D would provide slightly moreannually in comparison to No Action.
water annually than during an average year.

Limited information on bromide and organic
DWR has estimated that, under least costcarbon concentrationsareavailable.Forestimates
planning, each acre-foot of 2D "at Clifton CourtConfiguration Forebay,"Configuration3E
annual average delivery would displace about .6shows much lower concentrations of bromide and
acre-feet of local fixed yield in the South Coast.substantially lower concentrations of DOC than
With contingency transfers available, the ratioConfiguration 1A. Configuration 1A should be
would be about the same. similar to No Action. Based on this limited

information, reductions in DBP precursors in
Preliminary DWRSIM results and water supplyConfiguration 3E should be economically
benefits are the same for Configuration 2E assignificant, but no quantitative analysis is
those discussed for Configuration 1C. available.

Alternative 3. Preliminary DWRSIM modeling Preliminary DWRSIM modeling studies and yield
studies and yield allocation assumptions forallocation assumptions for Configuration 3B
Configuration 3A imply that the SWP and CVP imply that the SWP and CVP Service Areas
Service Areas Outside the Central Valley wouldOutside the Central Valley Region would gain
gain about 66,900 acre-feet per year in averageabout 163,600 acre-feet per year in average years
years and 52,100 acre-feet per year during, theand 265,200 acre-feet peryear during the critical
critical period. These gains would provide forperiod. These gains would provide for about 2.8%
about 1.2% of demand in average years and 0.9%of demand in average years, and 4.4% in dry
in dry years. The average year.supplies are worth ȳears. The SWP and CVP Service Areas Outside
roughly $47 million annua!ly.During the criticalthe Central Valley Region in the year 2020
period, Configuration 3A would provide less average condition would require new water to
water annually than during an average year. meet demands, so the average year supplies are

worth roughly $115 million annually. During the
DWR has estimated that, under least costcritical period, Configuration 3B would provide
planning, each acre-foot of Configuration 3Amore water annuall3~ than during an average year.
annual average delivery would displace about .6
acre-feet of local fixed yield in the South Coast.DWR has estimated that, under least cost
With contingency transfers available, the ratioplanning, each acre-foot of Configuration 3B

improve to about .7. average delivery would displace about .7would annual
acre-feet of local fixed yield in the South Coast.

DWR has provided preliminary analysis of TDSWith contingency transfers available, the ratio
of for 3B and 3E. would be about theexports Configurations3A, same.
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No additional effects on M&I water use and costs comparing to the NO Action Alternative are ¯
are expected for Configuration 3E in comparison still significant when comparing to existing
to Configuration 3B. conditions.

No additional effects on M&I water use and costs ¯ CALFED is proposing actions which could
are expected for Configuration 3H in comparison cause some economic disruption of urban ¯
to Configuration 3B. communities. Under No Action urban |

development would continue and some
No additional effects on M&I water use and costs adverse socioeconomic effects, to existing
are expected for Configuration 3I in comparison communities could occur as result of that |
to Configuration 3B. development. Adverse impacts resulting from

the CALFED alternatives would be additive
Ecosystem Restoration. The nature and pattern of with other urban development effects that
impacts are as described for the Delta Region, would occur under No Action. The
Alternative 1. combination of CALFED effects with other

developmenteffects represent the total
Water Qualily. There is no water quality program changes with respect to existing conditions.
targeted to these regions because none of the

watersheds drain to the Bay or Delta. ¯ The water supply reliability actions from theregions’
However, waterqualityimprovements in the Delta Water Use Efficiency, Wat6r Quality and
would affect the CVP and SWP Service Areas Storage and Conveyance program elements
Outside the Central Valley through SWP exports, could improve the availability and quality of
Costs and cost shares are currently unknown, water for urban purposes which could result

in some socioeconomic benefits above the
Water Use Efficiency and Water Transfers. The nature existing condition baseline. While CALFED |
and pattern, of impacts are as described for the is expecting an overall improvement in water
Delta Region. Because the SWP and CVP Service supply reliability for urban communities
Areas Outside the Central Valley generally have relative to the No Action Alternative, there is

a higher than average existing level of still the potential that the benefits provided by
conservation, additional costs of conservation per the Program alternatives could be insufficient

unit of water saved may be higher than average, to offset future conditions and the water
CALFED Water Use Efficiency component supply reliability could be worse than

technical appendix describes preliminary water currently exists.
conservation baseline levels and goals. The ¯
economic benefits or costs of this conservation8.2.3.6 Mitigation Strategies ~ |
have not been considered in this analysis.

Mitigations are proposed as strategies in this
The CALFED water transfer program will have prqgrammatic document and are conceptual in
impacts similar to those described for the Baynature. Final mitigations would need to be
Region. approved by responsible agencies as specific ¯

projects are approvedby subsequent |
8.2.3.5 Comparison of Program Alternatives environmental review.

to Existing Conditions !This analysis has identified some potentially
Comparison of Program alternatives to existingsignificant adverse impacts involving water

conditions indicatesthat: quality. The hydrology and hydrodynamic
analyses on which these findings are based are 1

¯ The potentially significant adversepreliminary and subject to change. Mitigation

socioeconomic effects identified whenstrategies can be developed once these results are
confirmed. Potential mitigation strategies include
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relocation of water supply intakes, waterDue to the programmatic level of detail for the
treatment, alternative water supplies, or changes inproject alternatives, the impacts presented in this
operations, section are general in nature. Additional

information would be needed for more specific
8.2.3.7 Potentially Significant Unavoidable conclusions.

Impacts
8.2.4.2 Significance Criteria

This analysis has identified no potentially
significant unavoidable impacts. To determine the thresholds at which impacts

become significant, draft threshold criteria have

8.2.4 Environmental been developed.

Significance criteria for identifying impacts to
Consequences: Utilities and
Public Services                      utilities and public services are based on the

displacement or modification of facilities and
8.2.4.1 Assessment Methods services due to either water-related facility

development or economic stimulation. The
Impacts to the following comp’onents of existing~ facilities and services which may be impacted
infrastructure are evaluated by comparing theinclude the infrastructure discussed above and
spatial distribution of infrastructure to areas ofpolice, fire, and other emergency services.
potential construction or land-use changes that
would result in displacement or modification ofThreshold criterih associated with water-related
the existing infrastructure: facility development include:

¯ Electrical facilities and supply; ° Demand for utilities that exceeds the capacity
¯ Water conveyance facilities; and outputs of existing infrastructure and
¯ Naturalgas fields and storage reservoirs; requires new infrastructure or utility facilities;
¯ Underground pipelines;
¯ Communication facilities; and ¯ Demand for public services that substantially
¯ Police, fire, and emergency services, exceeds the capacity of public service

agencies;
For the purpose of this section, "infrastructure".
refers to all the elements presented above, except̄ Intersection with major infrastructure
police, fire, and emergency services, components requiring relocation of the

components; and
Because specific sites have not been selected for
development of storage and conveyance facilities,̄ Increase in the anticipated risk of gas line
any locations discussed are examples to illustrate rupture, especially to gas lines crossing
the type of facility being considered, exterior levees.

In the assessment process, the following related8.2.4.3 Comparison of No Action Alternative
resource analyses may be utilized: to Existing Conditions

¯ use; This alternative would have potentially significantLand
¯ Power production economics; adverse impacts on utilities and public services.
¯ Water facilities and operations;
¯ Recreationresources;
¯ Regional economics; and
¯ Flood control.
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Delta Region power demands (in terms of electricity and
infrastructure). New generating facilities and

The year 2020 level of development will result indistribution infrastructure could be required.
an increase in population throughout the state,Conversion to recreational use could result in a
including the Delta Region. Population increasesgreater demand for public services, possibly
could require construction of additional power- exceeding existing capacity.
generating facilities and additions or
reconfiguration of the existing power distributionSWP and CVP Sen/lee Areas Outside the Central
grid (such as transmission lines; substations). TheValley
projected population increase would likely require
public services substantially exceeding theThe effects of population growth andwater supply
capacity of existing public service providers,development discussed above forthe Delta Region
resulting in a potentially significant adverseare likely to be applicable to these areas.
impact.

Development of the coastal aqueduct could spur
Developmentof water supplyprojectscould have M&I development requiring construction of
indirect effects on the Delta Region. The Delta isadditional power-generating facilities and other
a hub for statewide water supply development.infrastructure.
No Action Alternative water supply developments
outside the Delta Region could necessitate8.2.4.4 Comparison ofProgramAIternatives
development of in-Delta infrastructure (for to NoActionAIternative
example, greater water conveyance capacity).
This could, in turn, require development of utilityThe impacts to utilities and. public services
capacity and powerdistribution gridsto resulting from the Storage and Conveyance
accommodate greater pumping demands, program element will vary by alternatives, as

discussed below. Impacts to utilities and public
Presently, more power is used statewideto services resulting from other program elements,
convey water than isgenerated by hydroelectricsuch as ecosystem restoration, do not vary
facilities. Water supply developments could havesubstantially from one alternatives to another at
a poffitive or a negative effect on the currentthe programmatic level. Therefore, the discussions
power-load deficit, of environmental consequences associated with

other program elements are not grouped by
Bay and Sacramento River Regions alternatives. In those cases where no

environmental impacts have been associated with
The effects of population growth discussed abovea program element within a regions, the program
for the Delta Region are applicable to the Bay andelement is not discussed.
Sacramento River regions.

Delta Region
San Joaquin River Region

The potential effects of population growth and
Storage and Conveyance

water supply development discussed for the DeltaAlternative 1. Under Alternative 1, reoperation of
Region are relevant to the San Joaquin Riverpumps for conveyance at full capacity is likely to
Region. Additionally, the Kern Water Bank require additional electrical power. Fisheries
would increase the demand for pumping, in turnimprovements could boost recreational activities,
increasing the demand for power, which in turn could require additional public

services. However, neither of these outcomes
Land retirement could have potentially significantwould be expected to require services in excess of
impacts. Replacement by either urban orexisting capacity.
industrial development would likely increase
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I
Altemative 2. Implementing Configurations 2A and The additional impacts associated with the open-
2B could impact some minor infrastructure,channel isolated facility include the crossing of

i depending on how improvements would beminor infrastructure, including power lines and
constructed. Minor electric transmission linesgas pipelines.
could be displaced by river Widening or improving
through-Delta channels. Impacts to majorImplementing Configuration 3H would have
infrastructure would not be expected. Significanteffects similar to those described for
impacts are not likely. Configuration 2D.

implementing Configuration 2D could affectUnder Configuration 3I, power lines would be
existing infrastructure. Floodways, setbackintersected by proposed conveyance channels.

I levees, intake structures, and removal of a portionThis would be considered a potentially significant
of the Bouldin Island levee could displaceadverse impact.
infrastructure. Power transmission lines may need
to be relocated, depending on how newLevee System Integrity. Implementation of the
developments wouldbeconstructed. RelocationLevee System Integrity Program under all
of major transmission lines would be a potentialalternatives may require the displacement or

i significant impact, modification of utility infrastructure, including
, . electric transmission lines. Such effects could

Implementing Configuration 2E could involveresult from the modification and relocation of
construgting setback levees, developing intertiesexisting levees. These actions are not expected to
and intake and to create affect infrastructurestructures, floodingareas major components.
habitat. Infrastructure is likely to be affected.
Other potential infrastructure impacts are likely toBay Regioni be similar to those described for Configuration
2D. The program will not result in any affects in the

Bay Region.
Alternative 3. Possible direct effects
(Configurations 3B, 3E, .and 31) could includeSacramentoand San Joaquin River Regions
displacement and relocation of power lines.

I Major transmission lines, gas fields, and storageStorage and Conveyance. The potential impacts
areas are not likely to be affected, associated with the development of groundwater

storage include increased energy consumption for
While public services would likely be affected bypumping and relocation of minor infrastructure.
Alternative 3 development, demand likely would
be within existing capacity. Minor effects inFor additional upstream surface storage, several

I terms of economic growth, stimulation "ortypes of actions on the Sacramento River
downward pressure are also possible. Fortributaries a~e under consideration, such as raising
additional details on both of these subjects, seeexisting dams to increase capacity of existing
discussion for Alternative 2. reservoirs and developing off-stream or new on-

stream storage.
Conveyance components for Configurations 3A

i and 3B are the same as those proposed forSurface storageprojectsunderconsiderationcould
Configurations 2A and 2B, with the exception ofhave a range of significant impacts to existing
the isolated facilities/intakes and open channelutilities and public services. The majority of

i proposed in Alternative 3. Hence, impacts toimpacts would be related .to hydropower output
infrastructure are expected to be similar to thosemodifications, storage facility construction phases,
for Configurations 2A and 2B: and the potential stimulation of M&I

.
development.
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Greater storage could also facilitate habitat
rehabilitation and perhaps recreation by increasinḡ Relocation or modification of gas pipelines
the availability of flows necessary to develop and water conveyance infrastructure;
these activities. Although the demand for ~ublic
services is likely to increase under such̄ Additional public services required for new
circumstances, it is not likely to exceed existing parks and refuges; and
capacity.

¯ Increases in recreational fishing ~tocks and
During construction of storage facilities, waterfowl, possibly resulting in a greater
infrastructure could be displaced. New structures number of fisher/hunter days per year and an
could require relocating or modifying transmission increase in the need for some public services.
lines and other major infrastructure, resulting in
potential significant adverse impacts. Modifications and realignment of existing major

utility infrastructure would be considered
Development of M&I facilities, because of potentially significant adverse impacts. These
opportunities created through water-relatedchanges are not exp.ected to require construction
facilities, is possible but uncertain at theor development of additional utility capacity.
programmatic level. The potential effects ofProgram actions are not expected to require public
development include increased demandfor services in excess of current regional capacity.
utilities and public services.

WaterQualily. Implementation of the Water Quality
SWP and CVP Service Areas Outside the Program could result in the following activities
Central Valley and consequences, all of which could impact

utilities and public services:
Storage and Conveyance. Although storage facilities
are not proposed for areas outside the Central̄ Relocation of water supply intakes and
Valley, indirect effects to utilities are possible conveyance infrastructure;
because electric power, possibly generated in
these areas, is used to convey water throughout̄ Upgrades to treatment processes, especially in
different areas of the state and because the treatment plants;
operation of additional water storage facilities and
conveyance infrastructure couldaffecttheamount̄ Land conversion to avoid creation of salt
of power required and the amount available, drainage;

The impacts of the following program elements̄ Construction of Delta barriers;
are common to all alternatives and all regions.

¯ Upgrades to stormwater systems; and
All Regions

¯ Installation of treatment facilities requiring

Ecosystem Restoration. Implementation of the unknown quantities of electricity, and water

Ecosystem Restoration Program could result inthe conveyance infrastructure.

following potential impacts to utilities and public
services: IrJereased utility demands are possible but are

expected to be met by existing capacity. The
¯ Increased electricityrequirements for waterprogram would be expected to increase

pumping; recreational use by reducing pollutant loadings
(lower toxic levels for humans and wildlife, for

¯ Relocation or modification of electricalexample); any increase in the need for public

transmission lines and substations; Services is not likely to exceed existing capacity.
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Water Use Efficiency and Water Transfers. Because To reduce the amount of energy required to
the WaterUseEfficiencyProgramispolicy-basedoperate the water storage and conveyance
and highlyvariable in.outcome, effects to utilitiesfacilities, the facilities could be designed to
and public services are difficult to foresee,minimize theamountofenergyrequiredfortheir
However, given that actions are generally drivenoperation and to maximize the amount of energy
by incentives and are extremely unlikely to requirecreated through their operation. This reduction in
additional utility or public service capacity,. energy requirements would reduce the need to
impacts to util.ity infrastructure or public servicesconstruct additional power-generating facilities.
would not be expected. Potential decreases in
water usage would reduce the amount of waterThe potential increase in the demand for public
conveyed, thus reducing the power demand. Thisservices substantially above the existing capacity
would be a beneficial impact to utilities. However,of public service agencies could be mitigated by
increased levels of water recycling could result inhiring additional personneland acquiring
increased treatment processes and greater energyadditional equipment.
requirements. In addition, distribution systems
would be needed to provide recycled water toRelocation of major infrastructure components
potential customers, could be mitigated by siting project facilities to

avoid existing infrastructure.. If this is not
Alternatives possible, these facilities could be designed toComparison8.2.4.5 of Program

to Existing Conditions avoid or minimize their effect on existing
infrastructure. This could include constructing

of Alternatives existing overpasses, small bridges, or other structures toComparison Program to
conditions indicates that: ¯ accommodate existing infrastructure.

¯ All potentially significant adverse impacts that8.2.4,8 Potentially Significant Unavoidable
were identified when compared ~ to the No Impacts
Action Alternative would still be considered
significant when compared to existingAll alternatives would have the potential to
conditions, physically divide or disrupt an established

community in the Delta Reg!on. Likewise, there
¯ No additional significant environmentalcould be significant impacts to developed land use

consequences have been identified whenin the Sacramento River and San Joaquin River
Program effects are compared to existingregions from short-term construction. No
conditions as opposed to No Action. " significant urban land uses are expected in the Bay

and SWP and CVP Service Areas Outside the
¯ The beneficial effects of the Program wouldCentral Valley. No significant economic impacts

still be beneficial when compared to existingare expected in any of the regions for any
conditions, alternative.

8.2.4.7 Mitigation Strategies While the design and operation of storage
facilities may reduce energy requirements, they

Mitigations are proposed as strategies in thiswould likely not avoid the construction of
prggrammatic document and are conceptual inadditional power-generating facilities. This
nature. Final mitigations would need to hesignificant adverse impact would be unavoidable.
approved by responsible agencies as specific
projects are approved by subsequentIf mitigation measures are not successful in
environmental review. ~ivoiding the relocation of major infrastructure

components, the significant adverse impact would
be unavoidable.
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8.3    RECREATIONAL RESOURCES

I Summary

Implementing any of the CALFED alternativesI open ¯ No Action Alternative. As the populationwould potentiallyresultin a gain in
space/habitat uses, benefitting recreational

increases, existing recreational resourcesopportunities. Additional opportunities would be           would be stressed.

I obtained with the creation of new storage
facilities, such as reservoirs. While storage¯ Storage & Conveyance. New storage and
facilities provide water-based recreation, they

i conveyance facilities would createcould displace existing, shoreline recreational
facilities, requiring them to be relocated outside of

recreational opportunities while displacing
some existing opportunities. Development

the new inundation zone. Potential impacts of of conveyance facilities could permanentlyI program elements are s.ummarized by region in close recreationordisplace facilitiesin the
TableS.3-1. eastern ~portion of the Delta. These

closures or displacements could result in a

i No Actioh Alternative. The No Action Alternative significant impact to recreational
would result in potentially significant impacts to opportunities and recreation employment.
recreation due to increased use from an increased

i population. Within the Sacramento River Region, ° Ecosystem Restoration Program could
impacts would vary depending on changes in flow convert existing open space uses in the
regimes. Delta, Sacramento River, and San Joaquin

I River regions. Several key fishery species
Storage and Conveyance. Raising the height of would benefit, improving commercial and
dams in the Sacramento River and/or San Joaquin sport fishing opportunities in the Bay,

I River regions to increase storage capacities in ¯ Delta, San Joaquin River, and Sacramento
~xisting reservoirs would increase water surface River regions, resulting in increased jobs.
elevations, thereby inundating new land areas

I around the reservoir perimeters. There could be ° Levee System Integrity Program may result
significant adverse land use impacts to existing in beneficial impacts by creating beach
shoreline recreational facilities. New surface slopes associated with new levees and
storage facilities could permanently modify or reduced exposure to flooding for existing
eliminate existing recreational uses in the recreation facilities. Some facilities could
reservoir site and surrounding area, but would be closed or relocated depending on the
provide new recreational opportunities, lo~ation of the levee improvements.

The reader is referred to Chapter 5, Sections during the construction period and from noise and
5.2.2, 5.2.3, 5,2.4, and 5.2.5 for a more detailed visually disruptive activity that would diminish
discussion on the extent of acreage potentially the recreational experience.
impacted.

I Any recreation facilities displaced due to
construction of storage and conveyance projects
in the Sacramento River and San Joaquin RiverShort-term impacts to recreation would result

I during the construction periods for new storageregions could adversely impact recreation

and conveyance facilities. Impacts would resultresources and result in loss of recreation-related
jobs. The severity of the loss of jobs wouldfrom facilities that would be closed to users -
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¯ I
¯ Alternative ALTERNATIVE ALTERNATIVE

IMPACT ISSUES 1 2 3

1A ! 1B I 1C 2A I 2B I 2D ! 2E 3A ! 3B I 3E I 3H I 3I I

Delta Region

IInconsistency with Loca! and DRegional Plans

Recreational Opportunities along [] [] [] [] [] [] [] + + + + +
New Conveyance Facilities ¯
Increase in Population Without
an Appropriately-Sized + + + I I I t I ¯ ¯ ¯ ¯ I
Recreation Base 1
Increase in Wildlife Viewing,
Fishing, and Hunting 1Opportunities with + + + + + + + + + + + + ¯
Habitat Restoration, "Stressor ¯
Elimination, "and Species
Recovery

ILoss of Recreational Areas/Open
Space to Habitat Restoration

InCreased Access to Waterfront + + + + + + + +    + + + +
Land ’ "

Closure of Recreation Areas
During Construction

IDecreased Circulation dnd
~ Cruising Patterns from
Temporary, Seasonal or D | D | | ~ | | ~ D D | ¯
Permanent Closure of Delta
Waterways

Reduction in Boat Traffic and
Speed in Wake Damage Areas 1More Stringent Regulation of +    + +    +    +    +    +    +    +    +    +    +
Boat Discharges

Reductions in Waterfowl Habitat
from Water Use Efficiency
Program and Water Transfers

Impact of Improved Water I
Quality on Water Contact + + + + + + + + + + + +
Recreation

Impact of Water Transfers to , IInstream and Reservoir " + + + + + + + +. + + 1 + + 1
Recreation (e.g., Fishing)

!
Table 8.3-1. Summary of Environmental Impacts Related to Recreational Resources

(page 1 of 4)
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Alternative ALTERNATIVE ALTERNATIVE
IMPACT ISSUES               1 2 3

1A 1B 1C 2A 2B 2D 2E 3A 3B "3E 3H

Reduced Risk to Land from Levee + + + + + + + + + + +
I Breeching

Alteration of Existing Flows
Related to New Operation and D ~ D ~ ~ ~ | ~ ~ ~ ~
Storage Facilities

Modifications in the South Delta
and lmprovements to the CVP + + + ~ ~ ~ ~ | ~ ~ ~
and SWP
Recreation and Fishing Employmento <3 o o o + + | ~ ~ ~and Revenue

Bay Region

Inconsistency with Local and [] [] [] [] [] [] [] [] [] [] []
Regional Plans

Increase in Population Without
an Appropriately-Sized + + + ~ ~ ~ ~ + + + +
Recreation Base

Wildlife Viewing,Increasein
Fishing, and Hunting
Opportunities Associated with + + + + + + + + + + +
Habitat Restoration, "Stressor
Elimination, "and Species
Recovery

Loss of Recreational Areas/Open ~ ~ ~ ~ | ~ ~ ~ ~ ~ ~ |
to Habitat RestorationSpace

Creation of New Shorelines + + + + + + + + + + +

Closure of Recreation Areas .
During Construction | | | D | D D D D D D

Increased Sport Fishing + + + + + + + + + + +
Opportunities

Recreation and Fishing Employment o o o o o + + D ¯ | | Dand Revenue

Sacramento River Region

Inconsistency with Local and | ~ ~ | D ~ D | D | DRegional Pla~.
Recreational Opportunities at New [] [] + [] + [] + [] + + +
Storage Facilities

Storage and Drawdown Impacts | | D D ~ D -:D o o o o

I Table 8.3-1. Summary of Environmental Impacts Related to Recreational Resources
(page 2 of 4)
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Alternative ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3

1A 1B 1C 2A 2B 2D 2E 3A 3B 3E 3H

Recovery ofFish Populations +    + ’+ + + + +    + + + +

Increased SporOqshing +    + +    + + + 4-" + + + +
Opportunities

Increase in" Spending and User
Benefits +    +    +    +    +    +    +    +    +    +    +

Temporary Closure of Recreation
Areas due to Construction

Change in Water Temperature ~ ~    | ~ " ~ ~ | | ~ ~ |

Alteration of Downstream Flows

Recreation and Fishing Employment
and Revenue                 .      o    o    o    o    o

San Joaquin River Region

Inconsistency with Local and
Regional Plans

Increase in Available Land

Recovery ofFish Populations

lnereased Sportfishing
Opportunities.

Increase in .Spending and User
Benefits

Temporary Closure of Recreation
Areas due to Construction

Change in Water Temperature

Alteration of Downstream Flows

Restoration of Habitat for
Wildlife Viewing

Recreation and Fishing Employment
and Revenue

Recreationdl Opportunities at New
Storage Facilities

I
Table 8.3-1. Summary of Environmental Impacts Related to Recreational Resources I

(page 3 of 4)
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I
Alternative ALTERNATIVE ALTERNATIVE

IMPACT ISSUES                1 2 3

1A I IB ! 1C 2A 2B ! 2D I 2E 3A I 3B ! 3E 3H I 3I

I SWP and CVP Service Areas Outside the Central Valley

Inconsistency with Local and r-I D [] [] [] [] [] ~ [] [] [] " D

I Regional Plans ,

lmproved Water Quality + + + + + + + ÷ + + + +

Recreation and Fishing U U U U U U U U U U U UI , Employment and Revenue

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

I LEGEND:
Level of Impact

Significant and unavoidable

I | = Significant and mitigable
o = Less than significant
~ ffi None
+ = Beneficial
U = Unknown

Table 8.3-1. Summary of Environmental Im ~acts Related to Recreational Opportunities and
Economics (page 4 of 4)

!

!

I
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depend on the magnitude of loss and the extent ofjobs. ¯ These effects may be either temporary
mitigation efforts, during gonstruction or permanent. The impacts

are expected to be less than significant. Over the
Ecosystem. Restoration. The Ecosystem longterm, improved levees would protect existing
Restoration Program would improve various areasrecreation facilities and create sloped beaches on
of the Delta for habitat and ecosystem values,new levee improvements.
Converting open space land in these three regions
for habitat and ecosystem restoration usesWater Use Efficiency. The Water Use Efficiency
inereases potentialrecreationalusefrom increasedProgram may have a beneficial, though minor,
opportunities for hunting, wildlife viewing, andimpact to instream and reservoir recreation.
sport fishing. This program is not anticipated toReduced diversions may provide for potential
have a significant effect on recreational land usesreoperation of some reservoir, releases.
in the other regions.

Some adverse impacts may occur if incidental
Inundation from the E~osystem Restoration’habitat areas lose their source of water as
Program should result in improved fishery agricultural water use efficiency improves.
populations; restoration and creation of riparianAdditionally, some water use efficiency measures
habitat, aquatic habitat, and wetland habitatmay reduce the amount of agricultural lands
should provide increased opportunities forflooded during winter months to provide
shoreline fishing, hunting, and wildlife viewing,waterfowl habitat, especially in the Sacramento
Although the overall impact of habitat restorationRiver Region.
would be positive, restoration activities may result
in some adverse impacts to recreation, primarilyWater Transfers. Depending on the timing,
during construction activities, magnitude, source of water, and pathway, water

transfers can also provide beneficial recreational
Implementation of ecosystem restoration wouldimpacts.
result in the elimination of some jobs but would
probably create.others. Coordinated Watershed Management. Potential

watershed activities would be compatible with
Reallocation of water supplies from agriculturalapplicable environmental and land use plans and
uses to fish and wildlife habitat uses may result inpolicies in their affected jurisdiction, potentially
improved recreation opportunities and additionalincreasing recreational opportunities.
income generated from hunters, birders, and sport
fishermen visiting the wildlife refuges and8.3.1 Affected Environment/
streams.    In addition, there could be Existing Conditionsimprovements to aesthetic values in rivers and
refuge lands and environmental benefits resulting
in an increase in recreation jobs that is difficult toRecreation resources in the CALFED study area

quantify at this programmatic level, include water-based and land-based activities and
their supporting infrastructures. This section

Water Quality. Improved water quality maydescribes the existing recreational resources that

increase the recreation value of the Delta andmay be affected or enhanced by CALFED

SWP or CVP canals and reservoirs receivingprogrammatic actions. The discussion is

exported water, organized around two broad issue areas:

Levee System Integrity. Depending on the location
¯ Recreational opportunities and

of new levees, existing recreation facilities may
¯ Recreation economies.

be displaced, .resulting in a loss of recreation
opportunities and a potential loss of recreation
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8.3.1.1 Delta Region 1950s, the number of available Delta recreation
facilities had grown to approximately 127

Historical Perspective different facilities, including 110 privately owned
commercial resorts, four publicly owned parks,

Recreational Opportunities. Prior to the 1850s, the and 13 private clubs.
Delta was an extensive tidal marsh that was
subject to seasonal flooding. Since the 1950s, theThe increasing demand for more Delta recreation
land use trends in the Delta Region have includedopportunities spurred the state to establish
a reduction in agricultural acreage, an increase inBrannan Island State Recreation Area (SRA) in
urban development and acreage, and the1965 and Franks Tract SRA in 1966.
continued loss of open space lands. Development of these SRAs enabled the state to

collect fees for use of the areas.
Between 1976 and 1993, a significant amount of
natural open.space land (about 25,000 acres) wasPrior to World War II, .the majority of waterfowl
reclassified to agricultural land, two-thirds ofand pheasant hunting occurred on private
which occurred in the Zone. A similar farmland. After the war, the popularity of thisPrimary
amount of acreage was reclassified fromsport brought an increasing number of hunters to
agriculture to native land, with the majorityprivate farmland. As Delta marshlands were
occurring in the central part of the Delta. drained and converted to agricultural use, land use

conflicts with farmers spurred the development of
Alt.hough current agricultural practices includealternative hunting areas, including Grizzly Island
some cattle grazing and limited dry farming ofWildlife Management Area (WMA), Joice Island
~grain crops where suitable soils exist, most of theWMA, and Sherman Island WMA, in addition to
reclaimed marshland in Suisun Marsh.has beena variety of state cooperative hunting areas.
converted to private duck clubs and state wildlifeAlthough private duck clubs and WMAs have
areas, both of which use the levee systemsremained popular hunting areas, the state
developed for agriculture as a management tool to ’cooperative hunting areas declined in popularity
provide habitat for wildlife, during the 1960s.

Recreation use of the Delta has increasedThe Suisun Bay and Suisun Marsh portions of the
substantially over the past 45 years. In 1958 andDelta historically have been popular areas for
again in 1963, recreation use was estimated atwaterfowl hunters. Past estimates of total annual
approximately 2.5 .million recreational visitorwaterfowl hunter-days in the marsh, including use
days (RVDs), with a visitor-day representing oneof public hunting areas, range from approximately
pe.rson spending a day or portion of a day in one48,000 to 62,000 per hunting season.
particular type of activity. By 1978, recreation ,
use in the Delta was estimated at 7 million.Recreational sport fishing historically has been a
Hunting, sport fishing, boating, and other water-major activity area, occurringin the Delta
based activities have continued to. be the mostthroughout the year from shore locations, piers,
important recreation activities in the region, and boats. Important sportfishing species

included striped bass, shad, black bass, catfish,
Before 1960, the majority of facilities available toand steelhead. Although commercial fishing for
boaters andother nonconsumptive-use striped bass was abolished in 1935, a sport fishery
recreational centered the of was allowed to continue. By the early 1960s, mostusers on USe

commercial marinas and a limited number of cityof the bass angling was concentrated in the Delta.
or county public access areas. Delta yacht or skiSport-catch records indicate a declining trend,
clubs were popular at this time and becamewith an average arthual catch ranging from a high
instrumental in organizing and promotingof 750,000 fish during the 1960s to a low of
waterborne recreation in the Delta. By the lateapproximately 150,000 during the early 1980s.
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American shad has long been a popular gport fish;harvests have represented a minor segment of the
however, a sport fishery for this species did notregional economy.
become well established until 1957. Although
historical statistics on the shad sport fishery in theExisting Conditions
Delta are lacking, one operator in the Delta
estimated a catch of 30,000 fish by 2,500 anglersRecreational Opportunities. Fishing and boating are
in1954, the most popular activities in the Delta,

accounting for approximately 70% of total use.
In 1954, following a 35-year moratorium on sport
fishing for sturgeon, a sport fishery in the Bay-More than 75% of the recreational users using the
Delta was reestablished. Most of the fishery isDelta live in Contra Costa, San Joaquin,
concentrated in San Pablo Bay. Although exactSacramento, Alameda, and Solano counties. The
sport-catch data are not available, the catch ratemajority of the remaining visitors live within a
for sturgeon is estimated to have increased b.y100-mile radius of the Delta. Delta use patterns
40% over the last two decades. This increase mayindicate that a majority of the visitors stayed one
indicate that fishing for sturgeon has becomeday or less in the Delta. Use varies from season to
more popular as stocks of other game fish, such asseason. The peak recreation period occurs from
striped bass, have declined. May through September. Spring and summer

(March to September) account for an estimated
Recreation Economics. Recreational use of the 75% of total annual use.
Delta has been estimated at 11.9 ~illion RVDs
from 1977 to 1978, and 12.9 million RVDs for Delta recreation facilities tend to be close to each
1985. Average expenditures per person per dayother and concentrated near major roadways.
have been estimated to be approximately $16.50Popular access points for boating, waterskiing,
for visitors to the Delta and $7.90 for residents ofand personal wa.tererafting include Windmill
the Delta. Annual recreation expenditUres haveCove near State Route 4; King Island, Paradise’
been estim~ited to total approximately $185.2Point, and Herman & Helens near Eight Mile
million. Estimated annual recreation benefitsRoad; Tower Park near SR 12; and Dels Boat
have been estimated to range from $550 to $686Harbor near the city ofTraey. Houseboating also
million, is concentrated along Eight Mile Road. Wind

surfing, a fast-growing sport in the Delta,
Other estimates put the number of visits to thetypically occurs along SR 160 between Sherman
Delta for freshwater recreation at 6.4 million ¯Island and Rio Vista and at Windy Cove. Windy
RVDs for 1977to 1978 and6.95 millionRVDs in Cove is a new facility constructed at Brannan.
1985. The economic value of freshwaterIsland SRA and is the only formal wind surfing
recreation in the Delta in 1985 based on travel-site in the study area. The limited number of
cost (out-of-pocket expenses and nonmonetaryboating access points across the Delta and the lack
travel-time costs) was estimated to be $222of readily available rentals for Ski boats and
million. Net recreation benefits were estimated topersonal watercraft continue to be issues for
be $193 million~ based on a net benefit perrecreational users.
recreation day of $27.72.

During the past 10 years, hunting has continued
Commercial Fisheries. Crayfish have been on private lands, as well as in public areas,
commerciallyharvestedin the Delta and sold waterways, and on various small Delta islands.
locally for many years, and some species havePopular areas include Sherman Island WMA,
been harvested for commercial consumption andTwitehell Island, Franks Tract SPA, and Clifton
sold as bait; however, harvest levels and relatedCourt Forebay. In addition, the state owns 15,000
economic activity generated by commercialacres in Suisun Marsh at the western edge of the

Delta,. including approximately 6,000 acres of
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public hunting areas that compose the Grizzlyvandalism, which forced the elimination of the
Island WMA. self-registration system.

Fishing access in the Delta primarily occurs fromMarinas account for most recreation facility types
four designated access areas and from a variety ofin the Delta totaling approximately 120. Marinas
roadside locations and levee banks. Of all Deltaprovide many services in addition to boat berthing.
species, striped bass was the most popular, withand boat fuel. These services include ski boat and
an average annual sport catch of 18,900, followedhouseboat rentals; boat services, such as boat
by American shad, salmon, and sturgeon, launching and marine supplies; camping and

picnicking facilities; guest docks and fuel stations;
Approximately 23 public recreation facilities areand food and beverage services.
located in the legal Delta. Three state agencies,
the California Department of Parks andMarinasarenotequallydistributedthroughoutthe
Recreation (DPR), the California Department ofDelta and are concentrated in a handful of
Water Resources (DWR), and the California locations. The most heavily used areas include
Department of Fish and Game (DFG), maintainBethel Island in Contra Costa County and Lower
five recreation areas in the Delta. The remainingAndrus Island in Sacramento County. Bethel
recreation areas are operated by county and cityIsland is very congested, with resorts and 33
agencies, marinas providing 1,185 berths. In addition to"

marina berths, the private facilities at Bethel
Recreation areas man.aged by DPR includeIsland include a large number of support and
Brannan Island SRA, Franks. Tract SRA, and service facilities. Andrus Island, by comparison,
Delta Meadows River Park. Since 1986, annual is more rural but provides nearly 1,700 berths.
attendance at all DPR facilities has averaged .approximately 213,000 total visitors.                Much of the open space in the Delta is used for

public parks and wildlife refuges. DPR owns
Overall, useof the SRAs has been declining since5,000 acres in the Delta, including Brannan "
the early 1990s. Annual attendance at all DPRIsland, anSRAsinee 1954; Franks Tract (flooded)
recreation areas has dropped since 1989. Possiblefor recreation; Delta Meadows, a Scenic waterway
factors contributing to this decline includenear Locke, popular with boaters; and over l,000
drought conditions in the Delta area, a higheracres in the Stone Lakes Wildlife Refuge.
overnight camping fee, and a ban on alcohol
consumption. Significant amounts of acreage in the Delta

Primary Zone have been purchased in recent years
Sherman Island WMA is located in Sacramentoby state, federal, and nonprofit agencies for
County and managed by DWR and DFG. Huntingenhancement and management as wildlife habitat.
use information is limited; however,For example, DFG owns 8,080 acres of land inthe
approximately 870 hunters were selected toDelta Primary Zone, including underwater land in
participate in the 1995 hunting season on thisthe Lower Sherman Island Wildlife Area, portions
Delta island, of the Yolo Bypass, Woodbridge Ecological

Reserve, Calhoun Cut Ecological Reserve, and
Clifton Court Forebay, managed by DWR and Webb Tract Berms and Islands.
DFG, has a maximum capacity of 30 hunters and
approximately use Recreation Economics. Recreational use of the15boats. Available records
indicate sporadic but increasing attendance at theDelta generates spending in the regional economy
forebayfrom 1971 to 1980. Implementation era and reflects the value over and above what
self-registration system at the Forebay made userecreational in travel andusersactuallyspend to
records after 1980 unreliable. Records after 1985 use recreation areas.
are unavailable because of repeated acts of
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¯
Recreational use of the Delta annually generates̄ Sport catch of chinook salmon reached major ¯
an estimated 7.1 million RVDs. Recreational peaks in 1995, 1968, and 1972;
users visiting the Delta for sport fishing, boating, ¯
waterfowl hunting, and other recreation activities̄ Sport catch of chinook salmon searched lows |
purchase goods and supplies at food stores, eating in 1957, 1960, and 1978; and
and drinking places, and service stations; stay at ¯
hotels, motels, and campgrounds; and use various̄ Sport catch of white sturgeon fluctuated from |
recreation services. Recreational users spend an a high in 1967 to a low in 1977 and back to a
estimated $254.2 million annually to visit the high by 1985.
Delta, including $226.6 million within the five-

|county Delta Region. Sport fishing in the DeltaA sport fishery for striped bass was allowed to
and Suisun Bay generate the largest portion ofcontinue after 1935; however, by the early 1960s,
totalspending by recreational users, accountingmost of the south San Francisco Bay was no
for 53% of total spending, longer producing striped bass and much of the

bass angling effort had shifted to the Delta area.
Based on existing use of the Delta, recreation ¯
benefitsannuallyaccruingfromDeltarecreationalIn 1954, following a 35-year moratorium on
users are estimated at $160 million. Boaters andcommercial and sport fishing for sturgeon, a sport
others engaged in nonconsumptive recreationfishery in the Bay Region was reestablished. 1
activities account for the majority of recreationMost of this fishery was centered in San Pablo
benefits. ~ Bay. Between 1954 and the mid-1960s, most

sturgeon were taken incidentally by striped bass 1
Commercial Fisheries. The Delta supports the anglers. By the mid-1960s, the sport harvest of
commercial harvest of crayfish and bait-fishsturgeon began to increase dramatically.
species, such as bay shrimp and shad. Other
species are harvested incidentally. CrayfishAlthough exact sport-catch data for white ¯
harvesting is the largest commercial fishingsturgeon are not available, the catch rate for
activity in the Delta Region. Crayfish aresturgeon is estimated to have increased by 40% 1
harvested in various locations throughoutover the last two decades. This increase suggests ¯
freshwater areas of the Delta, although most arethat fishing for sturgeon has become more popular
offloaded at Stockton. Most crayfish are sold for as stocks of other game fish, such as striped bass, il
human consumption, and a portion of the harvesthave declined. In response to increased angler I
is exported. Most of the harvest for bait is soldsuccess, catch regulations were modified.
locally. Based on commercial landingdata for . ¯
1986 and 1995, the commercial crayfish harvestAngling success for sturgeon was considered high 1
in the Delta has remained relatively stable atfrom the mid-1960s through 1969. Total white
about 12~000 pounds per year over the past 10sturgeon catch aboard commercial passenger-
years, carrying fishihg vessels (CPFVs) ranged from a !

0 low in 1964 to a high in 1967. Sturgeon fishing
8.3.1.2 Bay Region aboard CPFVs was not as successful in the 1970s,

when total catch ranged from a high in 1970 to a ¯
Historical Perspective low in 1977. In 1984 and 1985, total catch of

white sturgeon was estimated at approximately
I

8,500 and 12,000 fish, respectively, based onRecreationa/ Opportunities. The San Francisco Bay
Estuary supports the principal sport fisheries forabundance estimates. 1

salmon and striped bass in California. Important
sport fishing use trends for these species in theThe salmon sport fishery in California did not 1
Bay Region are: become important until after World War II, long

after the commercial salmon fishery was
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established. Historically, the sport fishery hasRecreation Economics. Overall, recreation use
harvested approximately 14% of the salmonrelated to sport fishing in the Bay Region has been
landed within the subregion, with commercialdeclining over the historical period.
fishing accounting for 86%. Consequently, recreation expenditures and

benefits associated with sport fishing also have
Commercial sport fishing vessels have played andecreased in their contribution to the local and
important role in the history of ocean sportregional, economy. Subsequent declines in
fishery, aeegunting for an estimated 65% of theeconomic activity associated with potentially
total sport harvest of salmon in the subregion,affected sport fisheries also is indicated by
Most of these vessels originated from the Sanhistorical reductions in the number of CPFVs
Francisco Bay area. operating in the Bay Region.

Salmon landings Commorcial Fisheries. Commercial landings ofdatabetween1940 and 1985
show that salmon fishing activity reached majorstriped bass ceased after 1935 (when the
peaks in 1955, 1968, and 1972. These data alsocommercial fishery for this species was closed),
indicate that fishing activity reached lows in 1957,andAmericanshadlandingsceasedafter1957.
1960, and 1978. (when the Sacramento and San Joaquin rivers

were closed to all commercial fishing). Salmon
Chinook has been the most important salmonhas dominated the anadromous fish harvest,even
species caught in the California Coast subregion, ¯in years when other anadromous species were
accounting for 79% of the total salmon sportlanded in significant numbers.
catch. San Francisco has been the most important
subarea, yielding 67% of total sport landingsThe ocean salmon fishery in California began
between 1979 and 1985. operating in the 1880s in Monterey Bay. On

average, approximately half of all commercial
The coastal area outside the San Francisco Bay isfishing vessels in California land salmon (56%
also considered in this discussion of the Bayduring 1969 to 1993, 49% during 1982 to 1993).
Region. Salmon sport fishing declinedSince alimited-entryprogram was established for
substantially intheeoastalareabetween 1971 andsalmon in 1982, about 77% of all California
1975. For example, average annual days spentvessels have been in possession of a salmon
salmon sport fishing off the California coastpermit and 63% of all permit holders have
decreased by 31% from 1976 to 1980 compared to actually landed salmon (landings are not required
the period from 1971 to 1975. Fishing daysto retain the permit).
decreased by an additional 14% from 1981 to
1985, These deelinesweresharedapproximatelyBetween 1916 and 1943, ocean landings of
equally between charter boat fishing and privatechinook salmon in California ranged from 2.2 to
boat fishing. Ocean salmon sport fishingactivity7.2 million pounds and averaged 4.5 million
increased from 1986 to 1990, roughly meeting thepounds per year. Landings experienced a general
1971 to 1975 average level of effort, upward shift during 1944 to 1982, from 3.7 to

10.3 million pounds. Important factors
Except in the central coastal subregion, totalcontributing to this upward shift were the
pounds of salmon landed declined through thetermination of gill-netting in inland waters in
period from 1981 to 1985, compared with the 1957 and the development offish hatcheries in the
period from 1971 to 1975. During the most recentAmericanandFeatherriversin the1960s.Annual
period (1986 to 1990), pouhds landed increased inchinook salmon harvest averaged 6.6 million
all the subregions. Pounds landed increased thepounds between 1967 and 1993, equivalent to
most (151%) in the San Francisco coastalapproximately 575,000 fish.
subregion.
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Since 1983, the California chinook salmon fisheryDuring the most recent period (1986 to 1990), the
has experienced record high and low landings,nominal ex-vessel value (expressed in eurrent-
Landings in 1983 (one of the most severe E1Nifioyear dollars) of all salmon sold in the California’
years of the century) were the lowest since 1939,Coast Region exceeded sales in the period from
totaling 2.4 million pounds. Landings1976 to 1980 by $5.4 million; however, real
subsequently increased to a record high of 14.8values declined compared with real values of the
million pounds in 1988 and declined to a newperiod from 1976 to 1980, averaging about $4.0
record low of 1.6 million pounds in 1992. million less for the period from 1986 to 1990.
Although landings increased to 2.6 million pounds
the following year, 1993 was still one of theExistin0 Conditions
lowest landing years in the history of the chinook
salmon ocean fishery (rivaled only by 1938 toRoeroationalOpporlunitios. The BayRegion extends
1939 and 1983). Landings, however, always east from the Golden. Gate Bridge and includes
comprise a substantial proportion of the chinookSan Pablo Bay and San Francisco Bay. Although
salmon population, numerous recreation activities occur in San

Francisco and San Pablo bays, this report focuses
Approximately 10 to 20% of the fish caught in theon sport fishing and water-dependent recreation.
commercial chinook salmon fishery in Oregon areOther reereation activities are not addressed in
from the Central Valley. Between 1952 and 1993, detail because they are not expected to be
commercial landings of chinook salmon insubstantially affected by CALFED actions.
Oregon, where the fishery is much smaller than in
California, ranged from 53,000 to 530,000 Lakes and reservoirs are popular day-use
pounds; California coastal landings over the samedestination sites for local residents. These lakes
period ranged from 1.6 million to 14.8 million and reservoirs and the surrounding parks
pounds. Landings in Oregon have been subject toaccommodate recreation activities year-round
wide fluctuations, similar to the variability ofbecause of their proximity to major metropolitan
California landings. Oregon commercial salmonareas. Those operated by the San Francisco Water
landings averaged 212,500 pounds during theDistrict do not substantially . contribute to
1967 to 1993 period, recreation use in the Bay Region because of

access restrictions.
A change that has occurred over the years has
been the disappearance of spring-run chinookAs elsewhere in California, the quality of
salmon from the ocean harvest. Therecreation at lakes and reservoirs in the Bay
preponderance of fish caught today in theRegion depends largely on surface water levels.
commercial harvest are fall-run chinook salmon.During severe drawdown conditions, access to

boat ramps and swimming areas is substantially
Another change has been an increasing proportionreduced or eliminated. Water-enhanced activities,
ofhatchery fish in the catch, with recent estimatessuch as picnicking and hiking, also can be
ranging from 30 to 40% overall, and as high asaffected as water levels fall.
86% on rivers with terminal hatcheries. Although
this has served the hatcheries’ initial purpose (toLarge undeveloped areas of land are found in the
offset the loss to the populations of fish thatwestern, northern, and southern parts of the Bay
would have spawned above majorRegion. Federal and state parks and reservoirs
impoundments), it may contribute to themake up a small portion of the total region.
instabiliW recently seen in ocean catch, with a
boom-and-bust pattern of harvest dependent onRecreation Eeonoraics. Sport fishing activity in the
survival of broods from a few major facilities.

migration patterns, and fishing regulations. Sport
fishing in the region occurs year-round from
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I private vessels, from CPFVs, and along the shore.White sturgeon isone of the popular game fish
The popularity of shore and boat fishing issought in the Bay-Delta. Although both green and

I associated with the type of sport fish beingwhite sturgeon are found, white sturgeon are more
sought. Most fishing occurs aboard privateabundant because green sturgeon spend a greater
vessels. CPFV operators indicate a sustainedportion of their lives in the ocean.

I decline in the popularity of fishing aboard these
vessels. Sturgeon are popular game fish because of their

large size; however, they have one of the lowest

i Saltwater sport fishing for salmon in thecatch rates per hour of angler effort for sport fish
subregions composing California coastal areasin the region.
accounted for an estimated 127,000 visitor days of
recreation in 1992. Nearly 50% of the Fishing trips for sturgeon are taken aboard both

I expenditures generated by sport fishing private 92%occurred vesselsandCPFVs. estimated
in the San Francisco subregion. Total use resultedare caught aboard private vessels.
in an estimated $10.4 million in trip-rela.tedi Annual recreation benefits Sturgeon fishing continues year-round in Sanexpenditures.
associated with this salmon sport fishing arePablo Bay, Suisun Bay, and the Delta. Fishing
estimated at $8.7 million, based on an averagesuccess in each area probably is associated with

I benefit of $70 per day. the movement of the fish in response to changing
salinity conditions in the Bay-Delta, which is

Striped bass is the most important sport fishinfluenced by river flows into the Delta. Sturgeon

I caught in San Francisco Bay, Fishing for stripedare more likely to be found in the Suisun Bay area
bass occurs aboard private vessels and CPFVs orduring dry years and in San Pablo Bay during wet
from shore. An estimated 65% of total catch isyears.

I made aboard private vessels, 21% from shore, and
14% from CPFVs. Although salmon support a large sport fishery in

the ocean, the salmon sport fishery in the Bay is

I .Most of the catch of striped bass in Californiasmall. Salmon typically are caught in the area
occurs in the Bay-Delta, including San Franciscoaround the Golden Gate Bridge and upstream of
Bay (35%), San Pablo Bay and Carquinez StraitCarquinez Strait.

t (21%), Suisun Bay (6%), and the Delta (20%).
An estimated 15% of the total catch occurs in theComraercial Fisheries. Of all the anadromous fish
Sacramento River upstream from Courtland; thespecies addressed in this report, only chinook

i remaining 3% occurs in the ocean just outside thesalmon continues to support a commercial fishery.
Golden Gate Bridge and in the San Joaquin River.Commercial fishing for striped bass, sturgeon, and

steelhead trout ended before development of the
The quality of striped bass angling in the Bay-CVP. The commercial fishery for American shad
Delta depends on location, abundance, andofficially ended in 1957 when most commercial
regulations. During winter, striped bass arefishing in the Bay and Delta was banned by the
relatively inactive and fishing success is relativelystate legislature.I low. increases in the fishFishing springas begin
to move up the Delta to spawn. The abundance ofIn 1992, the North Coast Subregion accounted for
striped bass in the region probably is associatedless than 1% of the fishing effort, 1.3% of poundsI with Delta water diversions, Delta outflows, and and 1.1% of the ex-vessel value of alllanded,
water quality. Although not directly affectingsalmon landed at ports in the three California
fishing success, size and possession limits cancoastal subregions. (Salmon fishing in the North

I restrict total angling efforts for striped bass. Coast subregion was severely restricted toprotect
salmon populations in 1992.) The San Francisco
subregion accounted for 32% of the fishing effort,
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61% of the pounds of salmon landed, and 62% ofharvesting and processing activities) in the North
ex-vessel value of all salmon landed at ports inCoast subregion generated $100,000 in personal
the Pacific Coast Region. The Central Coastincome, which accounted for less than 0.01% of
subregion accounted for 68% of the fishing effort,the total personal income generated in this
37% of the pounds of salmon landed, and 37% ofsubregion. In the San Francisco subregion, the
the ex-vessel value of all salmon landed at portssalmon industry generated $5.9 million in 1992,
in the California Coast Region. which accounted for approximately 0.01% of the

total personal income generated in this subregion
Two important indicators of the economic and 66% of all income generated by the .salmon
.importance of the commercial salmon fishingindustry inthethreeCaliforniacoastalsubregions.
industry are the relative poundage and ex-vessel
value of salmon landed in proportion to the totalIn the Central Coast subregion, the salmon
pounds and value for all eommer6ial seafoodindustry generated $2.9 million in 1992,
landed at ports in each subregion. In 1992, salmonapproximately 0.01% of the total personal income
accounted for 0.03% of the total pounds ofgenerated in this subregion and 33% of all income
seafood landed and 0.13% of the total ex-vesselgenerated by the salmon industry in the three
value of seafood landed in the North CoastCalifornia coastal subregions.
subregion. Salmon accounted for 2.0% of total
pounds of seafood landed and 8.0% of the ex-Fishing-dependent communities, as a whole,
vessel value of all seafood landed in the Sanvaried in the ability to adjust to the decline in
Francisco subregion. Salmon accounted for 0.83%anadromous fish populations. Communities in the
of the total pounds of seafood landed and 4.2% ofsouthern and inland regions of the study area
the ex-vessel value of all seafood landed in. theadjusted to the decline by turning to other
Central Coastsubregion. industries for economic growth. However,

communities in the northern region of the study
In 1993, the number of salmon fishing permitarea have had the most difficulty in making the
holders in California was 2,740, a 54 percenttransition to other industries.
reduction from the 5,964 permit holders at the
inception of the limited entry program in 1982.8.3.1,3 Sacramento River Region
The percentage of salmon permit holders who
actually fished for salmon also has declined overHistorical Perspective
time, and the size .of the fleet has declined to
record low levels. The decline has beenRecmationalOppottunities.Recreationopportunities
particularly acute for vessels that obtain ainthe Saeramento River Region have been shaped
relatively significant amount of income (moreby the construction of large reservoirs and the
than $5,000 annually) from salmon fishing, Whichalteration of major rivers. Construction of Shasta
accounts for 85% of the total revenue generatedLake, Whiskeytown Lake, Lake Oroville, Folsom
from thefishery. Lake, New Bullards Bar Reservoir, and

Englebright Lake provided extensive flatwater
A gradual aging of the fleet has occurred since therecreation opportunities. At the same time,
early 1980s, perhaps due to. declining fishinghistorical recreation activities on the Sacramento,
opportunities. The state’s limited entry programFeather, Yuba, and American rivers were affected
has also contributed to this aging by restricting theas flows, water temperatures, and fisheries were
entry of new vessels into the fishery, altered by operation of the reservoirs.

The relative amount of personal income generatedImportant reservoirs in the Sacramento River
by the salmon industry also indicates theRegion werecompletedbetween 1941 and 1970.
economic importance of the industry to theShasta Lake was the CVP’s first major
region. In 1992, the salmon industry (includingmultipurpose facility in 1945. Initial recreation
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use did not occur until 1948, when the reservoirRecreation activities along rivers in the
was filled. The U.S. Forest Service (USFS) beganSacramento River Region were modified with the
developing and managing flatwater and shorelineconstruction of dams on the Sacramento and
recreation resources at Shasta Lake after theFeather rivers. Before major dams were
Whiskeytown-Shasta-TrinityNationalReereation constructed, flows and water temperatures
Area (NRA) was established. Historically, Shastafluctuated seasonally. Low flows and relatively
Lake has been the most popular recreationhigh watertemperaturesoecurredinsummer, and
reservoir, high flows and low water temperatures occurred

in winter. In some instances, modification to river
Whiskeytown Lake, constructed in 1963, also isflows resulted in substantial changes to sport
located in the NRA, with recreation facilitiesfisheries.
managed by NPS. Between 1970 and 1985,
annual recreation use at Whiskeytown LakeBefore Shasta Lake was built, summer flows in
ranged from a low of 804,000 recreation days in the Sacramento River were low, water
1974 to a high of 1.6 million recreation days intemperatures rose above optimum ranges for
1976 and then declined through the early 1980s.salmon, and only warm water .species were

present below the dam site during summer. The
Folsom Lake, completed in 1955, was the secondmost common summer game fish in the river
major lake or reservoir constructed by before construction of the lake were striped bass
Reclamation in the region. DPR manages theand eat-fish.
lake’s recreation facilities. Visitation is not well
documented between I955 and I970. After 1970, After Shasta Lake was constructed, water
visitation declined from approximately 2 milliontemperatures and flows in the river were altered to
to less than I million recreation days in 1977 butsuch a degree that a year-round salmonid sport
increased to nearly 2.8 million recreation days infishery was created. Chinook salmon, steelhead
1985. trout, and rainbow trout made the greatest

contribution to the fishery. Its popularity is
Lake Oroville, apart of SWP, was completed in indicated by the growth in the number of
1968, with recreation facilities operated by DPR. recreation-related support services.
Since 1968, visitor use has fluctuated
substantially, ranging from 288,000 visitors’ inOn the reach of the river between Orland and
1968 to 939,000 visitors in 198 I. Visitation Redding, the number of boat landings to s~rve the
declined substantially in 1985 to 771,000 visitors,growing sport fishery increased from zero in 1945

to 11 in 1949. An estimated 46 establishments
Other major lakes or reservoirs in the region(such as resorts and bait shops) serving the sport
include Englebright Lake and New Bullards Barfishery were in operation along the river in 1949.
Reservoir. Visitation at both has increased
steadily from 1941to1985. BeeauseEnglebright May 1948 and February 1949, anBetween
Lake was constructed to control mining debris,estimated 8,000 salmon and 3,800 rainbow trout
recreation use did not begin until new techniquesand steelhead were caught on the reach of the
for controlling were developed the early Redding. Betweendebris in river betweenOrlandand
1960s. From 1970 to I985, annual visitation at 1968 and 1975, an estimated annual average of
Englebright Lake increased from 66,000 to nearly17,500 salmon were landed in the entire river.
116,000 visits. Recreation use at New Bullards
Bar Reservoir increased steadily from 1970 toThe Feather River below Lake Oroville and the
1985, although historical records appear toYuba River below Englebright Lake continued to
understate the total amount ofrecreation known tosupport an important anadromous fishery,
have oceurred at this facility, although not as extensive as that on the

Sacramento River. Changes in water flow and
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I
temperature in the Feather River after completionAgriculture and open space historically have
of Lake Oroville did not substantially alter thecomprised the majority of land in the Sacramento
number of fish species present in the lowerRiver Region. Since the 1970s, however, urban
portion of the river. Averages based on anglerland uses in the greater metropolitan Sacramento
surveys conducted from 1968 to 1974 indicatearea have begun to supplant some agricultural
that 530 striped bass were caught annually, 1,800uses.
steelhead trout were caught annually, and 644
chinook salmon were caught each year. Existing Conditions

Wildlife refuges in the Sacramento River RegionRecreational Opportunities. Major recreation sites in
provide consumptive and noneonsumptivethe Sacramento River Region are the lakes and
recreation opportunities. Opportunities for reservoirs, rivers and streams, and federal wildlife
noneonsumptive recreation, which includesrefuges and state WMAs. Waterfowl hunting on
wildlife viewing, are provided at Sacramento andprivate lands is also a leading form of recreation
Colusa National Wildlife Refuges (NWRs) and in the region.
Gray Lodge WMA.    Opportunities for
consumptive recreation, which includes fishingOverall, recreation use at important reservoirs,
and waterfowl hunting, are provided at all wildliferivers, and wildlife refuges in the Sacramento
refugesin the region. River Region has paralleled increased population

growth in the region. Consequently, recreation
Gray Lodge WMA,the first wildlife refuge in the expenditures and benefits associated with.
Sacramento River Region, was established inincreased use by visitors to the recreation areas~
1931. Historically, Gray Lodge WMA has been have become an important contributor to the local
the most popular of the five refuges in the region,and regional economy.
accounting for approximately 61% of total use at
all refuges in the region between 1973 and 1985.Major reservoirs in this region include Shasta
Use at the refuge increased byapproximately 95%Lake. The following tributaries to the Sacramento
between 1973 and 1985. River could be affected by CALFED actions

through implementation of .stream restoration
Sacramento NWR, established in 1937,measures: Cottonwood, Cow, Deer, Bear, Battle,
historically has been the second most popularMill, Paynes, Antelope, Butte, Big Chieo,
refuge in the Sacramento River Region.Themes, and Elder creeks and Colusa Basin
Nonconsumptive uses accounted forDrain. Recreation use along these streams was
approximately 73% of total use during 1973 andnot addressed because data concerning potential
1985. impacts of CALFED actions on flows and

fisheries are not available. Land uses in the
Colusa NWR, established in 1944, has been the ’Sacramento River Region are principally
third most popular refuge in the region, with anagricultural and open space, with urban
annual average of 8,000 visitors between 1973development focused in the city of Sacramento.
and 1985. Nonconsumptive and consumptive ~More than half the region’s population lives in the
uses historically have been equally popular at thegreater metropolitan Sacramento area. Except for
refuge, each accounting for 50% of total use. Sacramento County, the region generally contains

large quantities of parklands, forests, and other
Sutter and Delevan NWRs~ established in 1944open space and has preserved its traditionally
and 1963, respectively, have been used almostruralnature.
exclusively for hunting. Between 1973 and 1985,
annual hunting activity averaged approximatelyRecreation Economies. In 1992, recreation use at
2,500 visitors at Sutter NWR and 5,500 visitors at the 10 recreation areas in the Sacramento River
Delevan NWR. Region totaled approximately 3.6 million visitor
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I days. Recreation benefits are estimated at $40.8Although no other information or use data on
million for 1992. angling or nonconsumptive recreation for the

I Stanislaus River and other important rivers in the
8.3.1.4 San Joaquin River Region San Joaquin River Region has been located, the

river most likely supported other noneonsumptive

I Historical Perspective recreation pursuits such as swimming, boating,
camping, and picnicking.

Recreational Opportunities. CVP reservoirs and non-

I CVP reservoirs, rivers, and wildlife refuges in theImportant wildlife refuges in the San Joaquin
San Joaquin River Region support a variety OfRiver Region include Los Banes and Volta WMA
recreational activities, including sport fishing,and Kern, Kesterson, Mereed, Mendota, Pixley,
hunting, boating, camping, swimming, picnicking,and San Luis NWRs. Historical use data forI and sightseeing.Most of the reservoirs useNWRs not available;however,overall
supporting recreational uses in the San Joaquintrends as the NWRs probably resemble trends at
River Region were completed in the 1960s andthe WMAs. Recreation opportunities for both

I 1970s. Overall, recreation use data arelimited. nonconsumptiveandconsumptiveactivities
provided at all wildlife refuges in the region.

Important use trends at CVP facilities in the SanRecreation use at Los Banes WMA and Volta

I Joaquin River Region are as follows: WMA increased from an-estimated 36,400 visitor
days in 1973 to an estimated 69,305 visitor days

¯ Recreation use at San Luis Reservoirin 1985.

i increased from an estimated 33,000 visits in
1967 to an estimated 282,000 visits in 1985. Recreation activities associated with rivers in the

San Joaquin River Region were modified as dams

I ¯ Annual recreation use at Millerton Lake were constructed on the San Joaqu!n, Stanislaus,
increased from an estimated 574,000 visitorTuolumne, Merced, and Calaveras rivers.
days in 1970 to an estimated 667,000 visitor Millerton Lake on the San Joaquin River modified
days in 1985. the flows and temperature of the river. During the

irrigation season the river was diverted
¯ Annual recreation use at New Melones substantially, creating hazards for chinook

I Reservoir, completed in 1979, increased from salmon, steelhead trout, striped bass, American
an estimated 250,000 visitor days in 1980 to shad, and sturgeon.
an estimated 499,000 visitor days in 1985.

The Stanislaus River downstream of GoodwinI ¯ Annual use at Lake McClure increased from Dam historically supported resident populations
an estimated 167,700 visits in 1969 to an of warm water game species., including
estimated 428,000 visits in 1985. largemouth and smallmouth bass, channel andI catfish, crappie, bluegill, greenwhite black and

¯ Recreation use at New Don Pedro Reservoir sunfish. Historical anadromous fish populations
increased from an estimated 300,000 visits tobelow Goodwin Dam included chinook salmon,

I an estimated 501,000 visits in 1985. steelheadtrout,stripedbass,Americanshad,and
sturgeon. Salmon production in the Stanislaus

¯ , Recreation use at New Hogan Lake increasedRiver contributed to sport and commercial catches

I from estimated visitor in 1963 in the ocean and lower San Francisco Bay..5,100 days
to an estimated 262,000 ~visitor days in 1985.

The Tuolumne River historically supported a

I In 1962, DFG estimated that the Stanislaus River. significant trout fishery in the upper cold water
chinook salmon run supported an average annualreaches of the river. Rainbow, brown, brook, and
use of 10,000 angler days of sport fishing.

I
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!
golden trout ranged as far downstream as theExisting Conditions
present location of New Don Pedro Reservoir.

Recreational Opportunities. Major lakes and
Largemouth and smallmouth bass, bluegill, whitereservoirs in the San Joaquin River Region are
catfish; and other warm water fish species wereSan Luis Reservoir, MillertonLake, New Melones
common in the lower foothill and valley reachesReservoir, Lake McClure, and New Don Pedro
of the river. Before impoundment of the lower. Reservoir. Major rivers in the region include the
reach, the Tuolumne River supported steelheadSan Joaquin, Merced, Tuolumne, and Calaveras.
and annual chinook salmon runs of up to 100,000Other potentially affected lakes and reservoirs in
fish. No information or use data on angling orthe region include Bethany Reservoir, O’Neill
noneonsumptive recreation before theForebay, New Hogan Lake, CamaneheReservoir,
construction of New Don Pedro Reservoir has and other reservoirs located upstream of major
been located, reservoirs.

The Mereed River historically supported The San Joaquin River Region includes federal
populationsof spring- and fall-run chinook and state wildlife refuges and private hunting
salmon that average 12,000 fish per year. Theclubs, and the SWP’s California Aqueduct and
salmon run on the Mereed River declined and wasReclamation’s Delta-Mendota Canal provide
in poor condition for at least 20 years before thelimited recreation opportunities in the region.
construction of Lake McClure. Operation of the
dam has improved the project flow conditions,Wildlife refuges in the San Joaquin River Region
and salmon habitat improvement projects haveprovide both consumptive and nonc0nsumptive
effectively maintained chinook salmonrecreation opportunities.    Noneonsumptive
populations. As with other rivers in the Sanrecreation opportunities, which include wildlife
Joaquin River Reglon, the Mereed River alsoviewing, are provided at San Luis, Merced, and
supported an unknown number ofdispersedKern NWRs, and Volta and Los Banes WMAs.
water-dependent and water-enhanced recreationConsumptive recreation opportunities, which
pursuits, such as swimming, boating, camping,include fishing and waterfowl hunting, are
and picnicking, provided at Volta and Los Banes WMAs and

Kern NWR.
No recreation or fisheries data are available for
the Calaveras River before the construction ofLand uses in the San Joaquin River Region are
New Hogan Lake. Recreation activities arepredominantly open space in the mountain and
assumed to be similar to those of other rivers infoothill areas, and agricultural in the San Joaquin
the region, valley area. The SierraNevada range includes the

E1 Dorado, Stanislaus, and Sierra national forests,
Recreation Economics. Overall, recreation use at and Yosemite National Park. Public lands amount
important reservoirs, rivers, and wildlife refugesto about one-third of the region. The region’s
in the San Joaquin River Region has beenfoothills border Kings Canyon and Sequoia
increasing since the 1940s, Consequently,National Parks and Sierra National Forest.
recreation expenditures and benefits associated
with increased use by visitors to the recreationRecreation Economics. In 1992, recreation use at
areas have been increasing and haye become anthe seven reservoirs, four rivers, and five wildlife
importantcontributor to local and regional refuges in the San Joaquin River Region totaled
economies, approximately 2.9 million visitor days. Trip-

related expenditures resulting from this use
reached an estimated $56.8 million.
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I Commercial Fisheries. There is no commercial The analysis is based on estimating the net
fishery in the San Joaquin River Region. economic benefits (or costs) associated with

I CALFED program actions. The net benefit (or
8.3.1.5 SWP and CVP Service Areas Outside costs) may theoretically be derived from

the Central Valley subtracting the costs of recreation from the
benefits of recreation. Recreation costs include

I No recreation-related program actions arethe cost of providing additional recreational
proposed in this region. Therefore, ex!stingopportunities relative to baseline levels (both

I recreational resource conditions are not discussed,existing conditions and No Action Alternative
conditions) and the costs associated with any loss

8.3.2 Environmental in recreational opportunities that may result from
program actions. In many cases, economic valuesI associated both the costs and the benefits ofConsequences with
recreational opportunities are either unknown, are

8.3.2.1 Assessment Methods on!~, partially known, or are intangible and cannot
be assigned a dollar value.

Programmatic impacts on recreation resources
include both short-term construction-relatedDue to the inherent difficulties in assigning

I impacts andlong-termoperationalimpaets.Theseeconomic values to all recreational costs and
may be either direct or indirect, benefits, the analysis of economic impacts of the

CALFED Program on recreational resources was

I Direct impacts are those that have an immediateassessed qualitatively, based on selected
cause and effect relationship to a program action,indicators of the economic costs and benefits.
Indirect effects typically occur later in time or are

I further removed in distance from the programFor example, the economic benefits of
action, recreational opportunities are partially represented

by recreation-related spending by visitors or users

I " Recreational Opportunities. Both qualitative and of recreational resources. Spending data
quantitative methods can be used to assessrepresenting current conditions are presented in
changes in recreation opportunities. Wherethe preceding section of this chapter. For the No

I recreation opportunity thresholds (for exampie,.Action Alternative, spending values were
reservoir level at which boat ramps becomeestimated by adjusting the values for existing
unusable, streamflows where rafting becomesconditions bythe percentage change in population

i infeasible) and necessary input data exist, theybetween 1995 and 2020.
will be used to assess the effects of CALFED -~
actions on recreation opportunities. However, forThe values of the economic variables in the No
this programmatic analysis, the primary methodsAction Alternative were then adjusted to reflectI are qualitative on the predicted magnitude of change in recreation-used methodsbased historical
use data; availability and accessibility ofrelated spending for each of the alternative

¯ recreation sites; and the abundance of fish,configurations.I waterfowl and support facilities (for example,
boat launches and marinas). Other economic variables are discussed

qualitatively, due to lack of relevant quantitative
I Recreation Economics. Each of the CALFED data.

Program elements could result in changes in costs
&rid benefits associated with recreational use ofSocial Well-Being. Social well-being is a measure of

I resources, community standards and attitudes of
contentment, which may be influenced by
recreational opportunities and employment.

I
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When possible, the evaluation of impacts on̄ FluCtuation in lake or reservoir water levels;
social well-being, is based on the regional
economies analysis and projected changes tō Changes in freshwater flows in rivers and the
regional employment related to. recreational Delta during the recreational season;

¯ activities. However, much of the data needed to
infer the effects on employment and other̄ Changes of river temperature which reduce
measures of social well-being are not available at recreational swimming, tubing, canoeing,
the programmatic level. Therefore, this issue is kayaking, and rafting;
treated qualitatively.

¯ Temporary restriction of recreation activities
8.3.2,2 Significance Criteria due to construction;

¯ Conversion of recreation facilities to otherBoth water-basedand land-basedrecreational
opportunities may be affected by. CALFED uses;
Program actions. Changes in land use or water

conditions may have direct impacts on ¯ Changes in aesthetic conditions that couldresource
recreational opportunities. In addition, program affect visitor appreciation of an area;
activities that affect fish and wildlife or aquatic
resources may indirectly impact recreational̄ Reduction of opportunities for one activity
opportunities. The effects of program actions on resulting in increase in recreation use-days for
these resources are discussed in each of the other recreational uses in the Delta (shifting
individual resource sections of the report, activities);
However, the significance of these effects on
recreational opportunities are described here. ¯ Change in fishing or hunting opportunities;

and

Program actions may have both beneficial and
adverse impacts on recreational opportunities. ¯ Changes in accessibility to recreation sites.

Program actions would have a significant adverse
Economic impacts are considered significant if

impact on recreational opportunities if theythey are expected to result in a substantial

resulted in a substantial reduction in thedecrease in the net benefit associated with a given

recreationaluse ofaresouree or facility. Althoughrecreational resource. For purposes of this

professional judgment must be relied upon inanalysis, a substantial decrease is estimated to be
a decrease of at least 10%.evaluating the significance of an impact on

recreational opportunities, a conservative
approach has been used, in which any reduction in 8.3.2.3 Comparison of No Action Alternative
recreational opportunity associated with program to Existing Conditions
actions is considered potentially significant unless
otherwise noted. Delta Region

if the program actions could increase Recreational Opportunities. Historical land useConversely,
the potential recreational opportunities associatedtrends are expected to continue through year 2020.
with a resource or facility, the impacts arePopulation in the Primary Zone of the Delta is
considered beneficial, expected to continue to decrease, while population

.density in the Secondary Zone and in adjacent
Amongthe types of Program-induced effects thaturban areas will continue to expand, replacing

could result in significant impacts on recreationalagricultural land uses with urban land uses. Since

opportunities are: most recreational visitors to the Delta come from
within a 40-mile radius of the Delta, the increased
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population is expected to result in increased stressnot been estimated but are assumed to be minor in
on existing recreational resources. Adversethe context of the regional economy.
impacts on fisheries and wildlife habitat noted in
other sections of this report will result inBay Region
potentially significant reductions in the
recreational opportunities associated with theseRecreational Opportunities. Declines in anadromous
resources. Increased development of land-basedfish stocks are expected to continue under the No
recreational facilities (such as parks, camping andAction Alternative. This may result in a
picnic areas, and pedestrian and cycling facilities)significant adverse impact on recreational fishing
and water-based activities (such as boating and. opportunities and potential adverse impacts on
marinas, fishing, swimming, and water-skiing)supporting recreational infrastructure elements
may place additional stress on terrestrial andthat depend on fisheries (tourist facilities, fishing

habitat, leading to further reductions or charter companies). As described for the Deltaaquatic
trade-offs in available recreational opportunities.Region, increased recreational use of Bay waters
However, implementation of the CVPIA may and shoreline areas may result in adverse impacts
offset all or some of these impacts, on recreational value of terrestrial and aquatic

resources if facilities are not expanded or
Conversion of existing land uses from agriculturalmanaged to prevent degradation from overuse.
or other uses to dedicated fish and wildlife uses
under provisions of the CVPIA may result in aRecreation Economics. Economic activity
shift from hunting to. wildlife viewingassociated with sport fishing for anadromous
opportunities in some areas and would probablyspecies in Bay and coastal waters could increase
result in a net increase in open space recreationalunder no action conditions from implementation
opportunities elsewhere, of CVPIA.

Recreation Economies. Implementation of the Implementation of CVPIA could result in small
CVPIA could affect future recreation use within(less than 4%) increases in recreation
the Delta by improving fishing conditions forexpenditures and benefits in the North Coast
anadromous species in Delta waters. With fisherysubregion and large (more than 10%) increases in
habitat improvements implemented under CVPIA,the San Francisco and Central Coast subregions
changes in recreation spending and benefitsrelative to current levels.
related to sport fishing could be relatively large
(more than 10%). Based on additional recreation use generated by

regional population growth and increased use
Based on additional recreation use generated byassociated with CVPIA, spending within the Bay
regional population growth and increased useRegion (including outer bay and nearshore areas)
associated with CVPIA, spending within therelated to ocean salmon sport fishing is projected
region related to recreational use of the Delta isto total approximately $23 million by year 2020.
projected to total approximately $400 million by Benefits accruing to ocean salmon sport fishing
year 2020. Benefits accruing to Delta recreationalanglers are projected to total $28 million under
users are projected to total $270 million under NoNo Action Alternative conditions.
Action Alternative conditions.

Commercia/Fishefies. Economic activity associated
Commercial Fisheries. Commercial fishing for with commercial fishing for anadromous species
crayfish and baitfish species in the Delta andin bay and coastal waters could increase under no
Suisun Bay would not change appreciably underaction conditions due to implementation of the
No Action Alternative conditions relative to CVPIA. (Regional population growth, while
current resourceconditions. Harvest revenue andadding pressure on the fishery, would not
net income generated by commercial fishing havenecessarily result in increased fishery-related

economic activity because catch is regulated by
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state and federal resource management agencies.)The net effect of Folsom Reservoir reoperation on
Improvements in fishery habitats under therecreation spending and benefits would most
CVPIA could substantially increase oceanlikely be small (reduced by less than 4%).
commercial harvest values and net income derived
from the catch of salmon. The Stone Lakes NWR provides opportunities for

nonconsumptive recreation activities, such as
Sacramento River Region nature walks and wildlife viewing. Ultimate

development of the wildlife refuge would generate
Recreational Opportunities. Impacts associated with a moderate (5 to 9%) increase in spending and
increased intensity of use of streams and riparianbenefits associated with wildlife-related recreation
areas would be similar to those described for thewithin the Sacramento River Region.
Delta Region. Declines in fisheries and terrestrial
and aquatic habitat described in other resourceImplementation of CVPIA could result in large
sections of this report are expected to have(more than 10%) increases in use of recreational
significant adverse impacts on recreationalresources such as fisheries in the Sacramento,
opportunities involving fishing and natureFeather, American, and Yuba rivers and small
interpretation. (1% or less) decreases in use of reservoirs such as

Shasta and Oroville. Wildlife refuges in the
Reoperation of the Folsom Reservoir could resultregion could experience large (10% or more)
in impacts to existing recreation activities at theincreases in use because of improved wildlife
reservoir. The extent and type of impacts wouldhabitat conditions in refuges related to CVPIA.
vary depending on the amount of flood storage
required. Imp.acts would result from drawdown ofBased on population growth and effects of
the reservoir in late fall for flood protection, projects under No Action Alternative conditions,
Similarly, benefits to recreation could be realized2020 levels of recreation-related expenditures and
downstream 0fthe reservoir if releases are greaterbenefits are projected to total $129 million and
than current conditions. $70 million, respectively, within the Sacramento

River Region.
Trends not related to population growth, such as
the conversion of crops that are associated withSan Joaquin River Region
wildlife habitat (for example, rice) to other types
of crops, may also affect recreation related toRecreational Opportun#ies. If agricultural lands are
hunting and wildlife viewing in the Sacrament0retired on the westside of the San Joaquin River
River Region. Region, conversion of these lands to recreational

uses would be a positive impact in the region.
Recreation Economics. Under the No Action
Alternative, recreation-related expenditures andRecreation Economics. Under No Action
benefits would increase substantially as aresult ofAlternative conditions, economic activity
the 69% increase in population projected for thegenerated by recreation use of regional resources
Sacramento River Region between 1995 andwould increase as a result of the 68% increase in
2020. Additionally, a number of projects and population projected for the San Joaquin River
actions, including reoperation of FolsomRegion between 1995 and 2020.
Reservoir, development of the Stone Lakes NWR,
and implementation of CVPIA, could affect Implementation of CVPIA would also affect
recreation-related economic activity within theeconomic activity associated with recreational use
Sacramento River Region under No Actionof many of the region’s rivers, reservoirs, and
conditions, wildlife refuges. Changes in economic activities

relatedto reservoirs would most likely be small
(less than 4%) and would be related to reductions
in use. Spending and benefits generated by use of
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I the region’s rivers would probably increase by aelements are not grouped by alternative. In those
small amount (4% or less). Spending and benefitseases where no environmental impacts have been

I generated by visitation at the region’s wildlifeassociated with a program element within a
refuges would most likely increase by a largeregion, the program element is not discussed.
(10% or more) amount relative to existing levels.

i Delta Region
Based on regional population growth and likely
effects of CVPIA, No Action levels of Storage and Conveyance
recreation-related expenditures are projected toI total $102 million and $68million,respectively, Recreational Opportun#ies
within the San Joaquin River Region.

Altemative 1. No storage faeiiities are proposed

I SWP and CVP Service Areas Outside the Central within the Delta for Alternative 1.Region
Valley However, Configuration. 1C does include surface

storage and groundwater storage upstream of the

I Recreational Opportunities. Recreational use of Delta. Depending on the operation of these
existing facilities is expected to increase under theupstream storage facilities, impacts to recreation
No Action Alternative. in the Delta Region could result from alteration of

I existing flows or changes in water temperature.
However, no significant adverse impacts toBased on the analysis presented in Section 6.1,
recreational opportunities are anticipated, these impacts are expected to be less than

I significant in the Delta Region.
Recreation Economics. Spending and benefits
associated with recreational use of reservoirs inConstruction of improvements forConfigurations

i the SWP and CVP Service Areas could be 1B and 1C may temporarily restrict recreation
affected by population growth and projects suchactivities including boating, fishing, hunting and
as CVPIA and the Metropolitan Water District’s wildlife viewing in the vicinity of the

i (MWD’s) Eastside Reservoir. Important lakes thatconstruction area.
could be affected include Castaie, Pyramid,
Silverwood, and Perris. Operation of these improvements would result in

i improved fishery resources and therefore
Based on the 46% increase in population growthpotentially would increase the visitor use for
projected for counties containing these lakes,fishing activities.recreation spending and benefits could annually

I total a projected $193 million and $178 million, Operationof fishcontrolbarriersin thesouthernrespectively, by year 2020. Delta cou|d negatively impact boating circulation

I 8.3.2.4 Comparison of Program Alternatives patterns in that area.

to No Action Alternative
Alternative 2. In Alternative 2, construction of the

i The impacts to recreational resources resulting
Mokelumne River Floodwaymodifications and

from the storage and conveyance programflooding ofBouldin Island to improve eonveyance

element will vary by alternative, as discussedin Configurations 2D and 2E may result in
temporary recreation impacts during construction.

I below. Impacts to recreational resources resulting
of these wouldOperation configurations

from other program elements, such as ecosystempermanentlY displace any land-based recreationrestoration, do not vary substantially from one
alternative to another at the programmatic level,

opportunities currently ongoing at Bouidin Island.

I The inundation of Tyler Island in Configuration
Therefore,the discussionsof environmental
consequences associated with other program

2Ewould have similar adverse impacts.

I
CALLED Bay-Delta Program Draft Programmatic EIS/EIR 8.3 RECREATIONAL RESOURCES

8.3-23

!             .
C--005589

C-005589



I
[]

Inundation of Bouldin and Tyler islands should -generate new waterfowl hunting opportunities, []
result in an increase in aquatic related recreationresulting in increased spending and user benefits
opportunities including fishing, wildlife viewingin the Delta Region.
and boating. I

Under Configuration 2E, small to moderate
Alternative 3. In Alternative 3, new storage in the benefits related to sport fishing for anadromous ¯
Delta may also result in significant impacts tofish are expected. Moderate to large economic |
existing recreation due to inundation or otherbenefits related to water-based recreation
related construction impacts, activities along Delta channels is expected under

Alternative 2 configurations.                            1
Construction of the open channel isolated
conveyance facility on the east side of the DeltaOther habitat improvements/setback levees
included in Configurations 3A, 3B, 3E, 3H, and 31 included in Alternative 2, which serve to improve I
would likely result in significant impacts toconveyance of water, would have temporary
existing reereationresources, construction impacts to recreation but are

expected to provide long-term benefits to          ~
The open channel isolated conveyance facilityrecreation.
would be constructed in the vicinity of several
existing recreation areas including Stone LakesAltemative 3. In Alternative 3, the conveyance ¯
National Refuge, fishing and boating access areasmodifications, including a 5,000 cfs open Channel
along several sloughs, and several trails and parksand north Delta and south Delta modifications,
in San Joaquin County. Depending on the exactwould result in minor, if any, effects on recreation ¯
location of the conveyance facilities, constructionspending and user benefits in the Delta Region. 1
would require temporary disruption of existing
facilities. Operation may result in closure ofUnder Configurations 3B, 3E, and 3I, surface ¯
several existing faeilitiesto allow for constructionstorage would be located within the Delta. |of the various pumps, siphons, access roads,In-Delta storage would provide minor, if any,

¯ storage buildings and utilities. This would be anew recreational opportunities and generate little,
significant adverse impact, if any, new recreational benefits.                        I

Recreation Economics Under Configuration 3H, conveyance
modifications, including modifications near Tyler ~

Alternative 1. South Delta modifications are Island, a floodway along the Mokelumne River,
expected to have minor beneficial effects onand south Delta modifications, would result in a
recreation spending and user benefits in the Deltaminor effect on recreation spending and user ~
Region resulting from increases in sport fishingbenefits because of new. waterfowl hunting
opportunities, opportunities.

Alternative 2. Under Configurations 2B, 2D, and Under Configuration 31, storage modification I
2E, some minor indirect effects on recreationwould include new in-Delta storage on Hollan~d
spending and user benefits could result fromTract, which could generate increased hunting ¯
development of surface storage upstrgam of therecreation use, spending, and benefits within and I
Deltaon Sacramento River and San Joaquin Rivernear the Delta. The conveyance modifications,
tributaries and south of the Delta offthe aqueduct,including three isolated conveyance channels, new ¯
The overall effect of these enhancements onintakes, and south Delta modifications, would Irecreation spending and user benefits in the Deltaresult in a minor, if any, effect on recreation
Region is expected to be minor, spending and user benefits.

Under Configurations 2D and 2E, habitat createdLarge increases in recreational spending and user
as part of conveyance modifications couldbenefits are expected due to sport fishing and
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other water-basedrecreationactivitiesalongDeltaRestoration actions are expected to result in
channels under Alternative 3 configurations, increased visitation by birds and other wildlife.

The impact to recreation would also likely include
Other habitat improvements/setback leveesexpanded opportunities .for wildlife viewing,
included in Alternative 2, which serve to improveparticularly birds, resulting in increased visitor
conveyance of water, would have temporarydays, compared to the No Action Alternative.
construction impacts to recreation but are
expected to provide 10ng-term benefits toThe Ecosystem Restoration Program includes’
recreation, potential actions for the construction of fish

control barriers. Construction of the barriers could
Social Well.Being. Additional recreation jobs are adversely affect boat traffic, thereby reducing
expected to result, from the habitat improvementsrecreational opportunities. This is considered a
and associated increased recreationalof the significant adverse impact.use
Delta. The increased recreational opportunities
and potential for increased net employmentThe Ecosystem Restoration Program includes a
opportunities is expected to result in a beneficialprovision to reduce boat traffic and boat speeds in
impact on social well-being, areas where levees or channel, islands and their

associated shallow water and riparian habitat are
Ecosystem Restoration susceptible to wake damage. Reduction of boat

traffic in some areas could result in an increase in
Recreational Opportunities. In general, the impacts traffic in other areas causing congestion during
of the Ecosystem Restoration Program arepeak use days in the summer months.
expected to be beneficial because they wouldAdditionally, mandatory reduction in speed in
increase recreation opportunities involvingsome areas would create a change in recreation
wildlife viewing and fishing, activities from the existing condition. There is

currently no~ speed limit in the Delta except
Many of the areas targeted for habitat restorationsurrounding marinas where speed limits are 5
are currently used for recreation activitiesmph. Although the ERP does not currently specify
including boating, hunting, wildlife viewing andproposed speed requirements, it could be assumed
sport fishing. Other areas are currently used forthat the new regulations would alter personal
agriculture and would be converted to uses whichwatercraft and boat behavior and could decrease
would be more compatible to recreation. Forthe number of use-days for boating in the Delta.
example, the development of new deep waterThis would be a potentially significant impact.
areas and tidally-influenced channels would create
new recreation opportunities for boaters. TheRecreation Economics. Larger populations of
restoration of freshwater marshes and tidalanadromous fish species are expected to lead to
wetlands may create new opportunities forincreased reereationalfishing, generating positive
hunters, changes in recreational spending and associated

benefits in the Delta Region.
Although the overall impact of habitat restoration
would be positive, restoration activities may resultThe Ecosystem Restoration Program is also
in some adverse impacts to recreation. Forexpected to result in large, positive changes in
example, during construction activities some areaspopulations of bird species important for wildlife
may be temporarily closed to the public. Someviewing and hunting. This impact is expected to
recreation facilities, such as piers or marinas,have a corresponding positive effect on recreation
.would be temporarily or permanently closedspending and user benefits in the Delta Region.
following restoration.

Well-Being. Implementation of the ERP inSocial
Temporary, seasonal, or permanent closure ofthe Delta would result in the conversion of
Delta waterways could impact boatingaccess, agricultural lands to restored habitat.In

CALFED Bay-Delta Program Dratt Programmatic EIS/EIR                                  8.3 RECREATIONAL RESOURCES
8.3-25

C--005591
(3-005591



Alternative 1 this conversion could result in aSocial Well-Being. Improved water quality in the
change in the number of jobs for workers inDelta is expected to result indirectly in more jobs
recreation-related industry (tourism, food servicefor recreation workers, as described for the ERP.
and lodgings, sales).

Levee System Integrity
A loss in farm-related jobs could occur in
conjunction with an increase in recreation-relatedRecreational Opportunities. In general, the
jobs. These changes would affect differentLevee System Integrity Program is expected to
segments of the population. Displaced farmresult in beneficial impacts to recreation facilities
workers may not easily be absorbed by increasedand opportunities. The development of beach
recreational or short-term construction-relatedslopes associated with levees should result in
employment opportunities, resulting in aincreased recreational opportunities and facilities
potentially significant impact to the social well-and result in an overall positive impact on
being of the farm worker community, recreation. The development of new beach areas

may also result in an increase in recreation use.
Commercial Fisheries. Commercial fishing for
crayfish and baitfish species in the Delta andSome levee projects may require that existing
Suisun Bay would not change appreciably underrecreation facilities or use be redirected both
the Program Alternatives relative to no actiontemporarily or permanently. However, until it is
conditions. Harvest revenue and net incomeclear what current activities and facilities are
generated by commercial fishing l~ave not beenproposed to be redirected, it is not possible to
estimated but are assumed to b.e minor in thestate what the impacts to recreation would be.
context of the regional economy. Impacts could include elimination of an existing

opportunity in a specific portion of the Delta, such
Water Quality as boat ramps, piers or marinas. If this occurs,

specific recreation enhancements would be
Recreational Opportunities. The Water Quality required for mitigation.
Program is intended to provide improved water
qualityfor all users of water from the Delta, The Levee System Integrity Program is intended
including recreational uses. Improved waterto reduce the risk to land uses from catastrophic
quality for the Delta would have several indirectbreaching of Delta levees. Currently, many
beneficial impacts on recreation. Existing healthrecreation areas within the Delta, such as camping
hazards related to ingesting raw water from thefacilities and boat launches, are at risk of damage
Delta during recreational activities wouldif a levee in the vicinity were to be breached.

¯ diminish. Water clarity should improve, resultingThe Levee System Integrity Program would
in improved aesthetics. None of the actionsreduce this risk.
required to implement the Water Quality Program
are expected to negatively impact recreation. During levee repairs and strengthening, some

.temporary impacts to recreation activities could
Recreation Economics. Elements of the Water occur. Additionally, it is possible that in some
Quality Program could result in improved fisherylocations the repair or modification of a specific
conditions, river recreation conditions, andlevee could encroach on an existing recreation
wildlife refuge conditions throughout the Deltafacility, resulting in a decrease in size or function
Region. Improved water quality in rivers and theof the facility or an elimination of the facility
Delta should lead to healthier anadromous fishcompletely.
populations and improved conditions for
water-contact recreation in the Delta Region,Recreation Economics. The enhancement of
resultingin increased spending and user benefits,opportunities for levee-associated recreation inthe

Delta Region under the Levee System Integrity
Program could increase sport fishing from banks
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and increase other types of recreation along riversin recreational spending and benefits in the Bay
in the Delta, resulting in an increase in recreationRegion.
spending and user benefits.

CommerciaIFisheries. CALFED actions could lead
Water Use Efficiency to larger ocean populations of chinook salmon

originating from the Central Valley river system.
Recreational Opportunities. To the extent that It is difficult to assess the extent of the economic
efficiency improvements reduce wetlands orbenefit to the commercial fishing industry. Ocean
riparian areas that depend upon existing irrigationpopulations are comprised of salmon originating
losses and the that in from various the Pacificto extent changes irrigation systemsalong Coast,
pricing act to induce crop changes or act as aincludingKlamath and Snake River salmon whose
disincentive to after-harvest flooding of fieldspopulations are protected by catch restrictions.
(especially rice), waterfowl habitat may beBecause populations are intermingled, restrietions
reduced. This could have adverse impacts on theon the catch of Klamath and Snake River salmon
availability of lands for recreational hunting or forcan severely restrict the harvest of Central Valley
bird watching. These impacts are not expected tochinook salmon. Assuming commercial and
be significant in the Delta Region. recreational salmon harvest restrictions are eased

in the future for protected stocks, increases in
Recreation Economics. The Water Use Efficiency populations of Central Valley chinook would lead
Program would probably not result in substantialto substantially increased salmon catch levels,
effects on recreation economic variables in thespending, and net benefits.
Delta Region. .

Water Quality
Bay .Region

Elements of the Water Quality Program could
Storage and Conveyance result in improved fishery conditions, river

recreation conditions, and wildlife refuge
Impacts on recreational resources in the Bayconditions in the Bay Region. Improved water

due the and features in the should lead healthierRegion to storage conveyance quality Bay to
are expected to be negligible, anadromous fish populations and improved

conditions for water-contact recreation in the Bay
Ecosystem Restoration Region, resulting in increased spending and user

benefits.
Recreational Opportunities. The ERP includes
several actions involving restoration in the BayWater Use Efficiency
Region. In general, these actions are similar to
.those proposed for the Delta Region describedThe Water Use Efficiency Program would have
above and are anticipated to have similar impactsminor impacts on recreational resources in the
on recreation activities in the Bay Region. Bay Region.

Recreation Economics. The Ecosystem Restoration Coordinated Watershed Management
Program contains a number of programmatic
actions that could improve spawning, rearing, andPotential restoration activities in the Bay Region’s
survival conditions for sport species, includingupper watershed areas eoiald result in short-term
chinook salmon. Improved spawning, rearing, andimpacts during construction and deeonstruetion.
survival conditions should lead to increasedVegetation and habitat restoration activities ands
populations of sport fish in the Bay Region.channel improvements (e.g., bio-teehnieal bank

could lead to increased stabilization) in the watershed of theLarger populations upper areas
recreational fishing, generating positive changesBay Region could result in both positive

(beneficial) and negative (adverse) impacts to
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recreation resources. For example, restoringinundated. In general, there would be an
freshwater marshes and tidal wetlands may createirretrievable loss of some land-based recreational
new recreation opportunities for hunters. To theopportunities. A new reservoir could attract many
extent that restoration actions result in iricreasedvisitors to the vicinity, further impacting
visitation by birds and other wildlife, the effect on. recreational values in the surrounding area. A
recreation would likely include expandednew reservoir would provide new recreation
opportunities for wildlife viewing, opportunities for boating, swimming, fishing,

camping, and other land and water-based~
Restoration and channel improvement activitiesactivities.
may result in some adverse impacts to recreation
resources as a result of construction activities.New on-stream storage reservoirs would have
During eor/struction, recreation areas may bepotentially much greater irretrievable impacts to
temporarily closed to the public and somerecreation thanoff-streamreservoirs. In addition
recreation facilities, such as piers or marinas,to any land area which would be inundated, a new
could be temporarily or permanently closed. Thison-stream reservoir would also inundate some
could be considered a significant impact, length of existing free-fiowing river which,

depending on the river and the location, may be an
Potential road improvement would not adverselyexisting recreation resource for rafting, kayaking,
affect recreation opportunities, although roadand fishing and other water-related activities.
removals could limit access to recreation areasAdditionally, operation of an on-stream reservoir
within the watershed, could result in altered downstream flows and

higher or lower water temperatures, both of which
Sacramento River and San Joaquin River Regionscould impact existing recreation. A new on-

stream reservoir would create new recreation
Storage and Conveyance opportunities; however, reservoir recreation

could not fully mitigate for recreation activities
The different conveyance configurations are notoccurring within a free-flowing river channel.
expected to impact recreational resources in the
Sacramento and San Joaquin River regions. AImpacts from off-aqueduct storage would depend
similar range of storage options is included inon the location and area to be inundated. Impacts
each of the alternatives, and their consequenceswould ¯ probably, be similar to off-stream
on recreational resources would be similar, reservoirs, as described above.

The impacts to recreation associated with raisingThe development of 250 TAF of groundwater
the height of existing dams would result instorage withintheSacramentoRiverRegionisnot
inundation of some existing recreation facilities,anticipated to result in significant impacts to
These would generally be short-term temporaryrecreation.
impacts, since similar recreational opportunities
would be developed around the new shoreline. AnAs a result of the smaller amount of surface
enlarged reservoir would have greater surfacestorage in the San Joaquin River Region, the
area, potentially providing additional area forrecreational benefits of surface storage are
boating, and a longer shoreline, providing a largerexpected to be somewhat less than in the
area for lakeside camping facilities, boat launches,Sacramento River Region.
marinas, and resorts.

Recreation Economics. The range of economic
The nature and significance of impacts associatedimpacts in the Sacramento River Region due to
with the development, of new off-stream storagestorage and conveyance options is expected to be
reservoirs would depend greatly on the location ofsimilar for each alternative. Moderate economic
the reservoir, the existing facilities in the area ofbenefits are expected to result from increased
inundation and the quality of the habitatreereationalopportunitiesassociatedwithstojrage.
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I
. Moderate, positive changes in these"levels ofharvesi of Central Valley chinook salmon.
spending and user benefits are predicted underAssuming recreational salmon harvestrestrietions
Alternative 1 configurations, are eased in the future for protected stocks,

increases in ocean populations of Central Valley
Ecosystem Restoration chinook salmon could lead to substantially

I increased salmon catch levels, spending, and net
Recreational Opportunities. A large number of the benefits in the Sacramento River Region.
ERP actions planned for the Sacramento River
Region have been developed to recover decliningWater QualityI fish populations.

Elements of the Water Quality Program could
There would likelY be an increase in sport fishingresult in improved fishery conditions, river

I opportunities once fish populations recover andrecreation conditions, and wildlife refuge
reach target levels. The conversion of existingconditions throughout the Sacramento River
agricultural lands to riparian habitat may alsoRegion. The economic benefits to the recreation

I increaserecreation opportunities for sport fishingfishing industries of improved water quality are
by providing additional area for shoreline access,difficult to judge; however, improved water

quality in rivers should lead to healthier

I An additional impact to recreation could resultanadromous fish populations and improved
from temperature changes of Nimbus Damconditions for water-contact recreation.
releases. Depending on the timing and extent of

I temperature changes, if water is significantlyWater Use ESeiency
cooler than the existing conditions, recreation use
for activities such as swimming, tubing, canoeing,The Water Use Efficiency Program could result in

i kayaking, and rafting could be reduced, reduced opportunities for waterfowl hunting and
wildlife viewing and associated reductions in

Recreation Economies. The Ecosystem Restoration spending and net benefits from potential

i Program contains a number of programmaticreductions in wetlands and riparian areas that
actions that could improve spawning, rearing, anddepend on irrigation runoffand after-harvest field
survival conditions for sport species, includingflooding. These adverse impacts on spending and
chinook salmon. Improved spawning, rearing, andnet benefits are not expected to be significant.

I survival conditions should lead to increased
populations of sport fish in the Sacramento RiverAlternatively, the Water Use Efficiency Program
Region. Larger populations could lead tocould lead to reduced diversions, which would

I increased recreational fishing, generating positiveprovide more water for in-stream purposes. This
changes in recreational spending and benefits inimpact could provide greater opportunities for
the Sacramento River Region. water-dependent recreation activities, both along

I affected rivers and at reservoirs. Recreation use
Although these actions could lead to larger oceanat affected rivers and reservoirs and associated
populations of chinook salmon originating fromspending and net benefits could increase.

I the Central Valley river system, it is difficult to
assess the extent of the economic benefit to theCoordinated Watershed Management
recreational fishing industry in the Sacramento

I River Region. Ocean populations comprisePotential impacts on recreation resources from
salmon originating from various systems along thevegetation and habitat restoration activities, as
Pacific Coast, including Klamath and Snake Riverwell as channel improvements, would generally be
salmon, whose populations are protected by catchthe same as .those described above for the BayI populations are improvements would similarly notrestrictions.Because Region.Road
intermingled, restrictions on the catch of Klamathadversely affect recreation resources in these
and Snake River salmon can severely restrict the
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areas, although road removals could limit access~ Program effects are compared to existing
to recreation areas within the watershed, conditions as opposed to No Action.

SWP and CVP Service Areas Outside the Central ¯ The beneficial effects of the Program would
Valley still be beneficial when compared to existing

conditions.
Storage and Conveyance      .

8.3.2.6 Mitigation Strategies
Alternatives 1 and 2 would have negligible
beneficial impacts on recreational resources dueMitigations are proposed as strategies in this
to improved water quality, programmatic document and are conceptual in

nature. Final mitigations would need to be
In Alternative 3, water quality delivered, isapproved by responsible agencies as specific
expected to be greatly improved because ofprojee.ts are approved by subsequent
opbrations of the isolated facilities. This isenvironmental review.
expected to result in beneficial impacts on water-
based recreational opportunities at receivingA comprehensive .recreation planning program
reservoirs andeanals, would be developed concurrent with the

development of detailed ecosystem and levee
Water Use Efficiency. restoration and storage and conveyance projects.

This recreation program would address existing
The Water Use Efficiency Program may providedeficiencies in recreation, particularly in the
an opportunity to reoperate some reservoirs,Delta, as well as provide for appropriate
which could Change the availability of water tomodifieationsandadditionstoreereationfaeilities
support recreation activities. It is expected thatthat may be required to accommodate other
implementing more stringent conservationCALFEDprojeets.
measures would help conserve existing supplies to
meet a greater future demand. This action couldComprehensive recreation planning would serve
reduce the flexibility to delay drawdown ofto mitigate potential impacts to boating access.
reservoirs and could negatively affectComprehensiveplanningwouldineludean overall
opportunities for reservoir recreation. This.assessment existing recreation deficits and
impact, which is not expected to be significant,projected modifications due to theERP and other
could reduce spending and user benefits atCALFED programs. This planning effort would
reservoirs in the SWP and CVP Service Areas. result in proposed recreation projects which, when

implemented, would act as mitigations for impacts
8.3.2.5 Comparison of Program Alternatives to recreation resulting from habitat restoration

to Existing Conditions activities.

Comparison of Program Alternatives to existingThe following mitigation measures would be
conditions indicates that: implemented to minimize impacts to existing

recreation use:
¯ All potentially significant adverse impacts

that were identified when compared to theNo ¯ Construction required for storage,
Action Alternative would still be considered conveyance, ecosystem restoration projects
’ significant when compared to existing and levee system integrity, which eouldaffeet
conditions, nearby recreation, would be conducted

outside of the recreation peak-season, to the
¯ No additional significant environmental extent possible.

consequences have been identified when
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¯ In-kind facilities would be provided when
existing facilities are temporarily or
permanently eliminated.

¯ The fluctuation of water levels of existing and
new reservoirs would be minimized.

¯ If boating circulation in the Delta is to be
modified due to temporary,, seasonal or
permanent channel closures, comprehensive
analysis of boating circulation must be
conducted to assure that appropriate
alternative routes are identified and clearly
marked.

¯ If program actions require the permanent
closure of a recreation facility, mitigation
should include the relocation of a similar
facility in a nearby location with similar
amenities.

¯ To the extent possible, the restoration and
redesign of existing levees and the design of
new levees should accommodate vehicular

’ . access and parking for shoreline fishing, boat
launching, swimming, hiking, bicycling, and
wildlife.viewing. Also, if levee projects are
designed to provide access to waterfront
parcels of useable land on island edges, then
opportunities for day use boating and
camping can be created.

8.3.2.7 Potentially Significant Unavoidable
Impacts

No potentially significant unavoidable impacts
were identified.
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I 8.4 FLOOD CONTROL

I Summary

One obj.ective of the CALFED Program is to
the risk of land due tomanage losingexisting USeS

deterioration of exi.sting Delta conveyanc~ and¯ Under the No Action Alternative land and
flood control facilities, since loss of these facilities property values in the Delta Region are
could result in the catastrophic inundation of Delta expected to increase, but flood protection
islands, levels would slightly decline. The Delta

Region may have up to $400 million annual

Table 8.4-1 summarizes the impacts of the expected losses to land and property. The
Program alternatives on flood control. Sacramento River and San Joaquin River

regions would have potential increased levels
No Action Alternative. Expected annual losses of flood protection resulting from ongoing

under the No Action Alternative could be as much programs, but may have an increased value of
as $400 million, resources at risk of flooding.

Storage and Conveyance. Flood stages would Storage and ConveyanceO

generally be similar to existing levels. Localized
south Delta stage increases could result during theAlternative 1. Storage in the Sacramento.

non-flood due minor flow River and San Joaquin River regions wouldseason to impediments,
but would not significantly affect the flood control provide small potential benefits or costs to

flood control.system. Seepage through levees would continue as
an ongoing process, especially in the DelUi Region.

Alternative2is expectedtohavebenefits
Under Alterhative 1, increases in shallow flooding from Delta channel improvements as well as
for habitat would .increase the possibility that these described for Alternative 2.
seepage could be an impact when comparing ~
configurations. Inspection, maintenance, and repairAlternative 3 isolated conveyance facility
of the flood control system would be easier than improvements are expect.ed to provide
under existing conditions because setback leveesadditional benefits to those described for
would be designed to facilitate these tasks. Alternative2 as well as those described for
However, emergency response capabilities would Alternative 2.
not be significantly changed until the Levee
System Integrity Program is fully implemented.̄ Ecosystem Restoration, Water Quality

and Levee System Integrity program
erosion would increase actions are expected to have beneficialWind-generatedwave near

Setback levees and on flooded islands, as greater impacts on flood control.
expanses of water would be subject to wind-fetch.

Less-than-significant increases in sedimentationpart of construction and monitored over the long

could result from generally reduced velocities interm. Channel capacities would be similar to

shallow flooded areas established for habitat,existing conditions, with less-than-significant
Increased settlement is expected for levees thatdecreases possible wheresedimentation
could be set back as far as 500 feet from theaccompanies slow velocities.

current levee locations, requiring long construction
periods and increased initial maintenance, but is
not considered a significant impact if planned as
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I
ALTERNATIVE ALTERNATIVE ALTERNATIVE

I
IMPACT ISSUES 1 2 o 3

Delta Region

Bay Region

Sacramento River Region

i Flood Protection [ + + + 1+ l÷ l+ ÷ l÷ + ÷ ÷ + I
San Joaquin River Region

FloodProtection    I +
+ [ + I + + + + ] + + + + + I

SWP and CVP Service Areas Outside the’Central Valley~,oo~ro,~o~io~    ~o o~o~o [][] o~o [] [] o [] !
NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

ILEGEND:
Level of Impa~t

¯ = Significant and unavoidable l| = Significant and mitigable
o = Less than significant
[] = None
+ = Beneficial

IU = Unknown

Table 8.4-1. Summary of Environmental Impacts Related to Flood Control I
I
I
I
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Subsidence would continue to occur where peatcontrol for the lower reaches of these rivers and
soils degrade, into the Delta.

I In Alternatives 2 and 3, flood stages wouldProject levees are associated primarily with
decrease in the north Delta Region. Localizedconveying floodflows and maintaining the

I south Delta stage inc.reases could occur during theSacramento Deep Water Ship Channel. The
non-flood season due to minor flow impediments,project levees work in conjunction with upstream
but would not significantly affect the flood controlreservoirs and bypass systems to protect adjacent

i system, lands against flooding, and to maintain flow
velocities adequate to carry out sediments that

Levee scour would be ~educed at locations wheremight impede navigation. Project levees within the
channel widening is planned, with less-than-Delta are maintained to federal standards by the
significant adverse increases in sedimentationstate or by local landowners under state
associated with slower flow velocities. Channelsupervision.
widening would improve floodflow conveyance

I capacities. Non-project levees are levees constructed and
maintained by local reclamation districts. Non-

Under all alternatives, annual loss is estimated toproject levees constitute about 65% of levees in the

I decline by as much as 65%, to about $140 millionDelta flood control system. Maintaining non-
on an expected annual basis, project levees is largely financed by landowners,

and the costs are shared with the state. Non-

I Costs associated with flood control are alsoproject levees often are maintained to widely
estimated to be substantial. Depending on howranging and less stringent Standards than those
these costs are allocated to beneficiaries, theyapplied to project levees.

i could induce changes in land use, water use,
property values, and regional economic activity. Flood management operations are coordinated by

an integrated team of representatives from federal,
Additional ~hanges incosts and benefits couldstate, and local agencies.I occur in the Sacramento River and San Joaquin
River regions due to reoperation for EcosystemIn general, reservoir water level management is
Restoration Program (ERP) flows and diversion ofgoverned by an approved flood control diagram.

I water to offstream storage. Existence of offstreamThis diagram essentially defines the amount of
~tomge sites could provide flood control benefits tospace that should be available to store flood waters
downsteam residents, and could allow someat various times of the year. Each reservoir has a

I reoperation of existing reservoirs for potentialunique flood control diagram that is based on the
flood control benefit. No CALFED actions are following criteria:
expected to influence flood control costs or

I benefits in the Bay Region or in the SWP and CVP¯ The flood response characteristics of the basin,
Areas Outside the Central Valley.

¯ Agreements for the level of flood protection to

i 8.4.1 Affected Environment/ be provided by the reservoir,
Existing Conditions

¯ Obligations for water conservation, and

I The flood control systems described here arē Requirements necessary to maintaingoverned by federal, state, and local agencies.,
environmental conditions in the downstreamLevee systems are referred to as federal project
water courses.

i levees or local non-project levees. The San
Joaquin River and Sacramento River FloodThe primary issues of concern to upper watersheds
Control Projects, built by the Corps and turned
over to the state for maintenance, provide floodare particular land use practices that can cause

!                        ,
CALFED Bay-Delta Program Draft Programmatic EIS/EIR                                                8.4 FLOOD CONTROL

8.4-3

!
C--005600

C-005600



reductions in the retentioh and storage time ofIn 1861, the State Legislature created the Board of
flows from the upper watershed areas, possiblySwamp and Overflowed Land Commissioners to
resulting in increased peak runoff events andmanage reclamation projects. In 1866, the board’s
excessive erosion of hill slopes, streambanks andauthority was transferred to county boards of
streambeds, and subsequent sedimentation insupervisors. The first reclamation projects began
reservoirs, in 1869, when developers constructed 4-foot-high

by 12-foot-wide levees on Sherman and Twitchell
8.4.1,1 Delta Region, islands using the peat soils of the Delta. Since

then, levee construction has improved and
Historical Perspective. Until the 1850s, the expanded to 1,100 miles throughout the Delta to
Delta region was mostly a tidal marsh, part of anprotect agricultural and urban lands against
interconnected estuary system that included theflooding.
Suisun Marsh and San Francisco Bay. During the
flood season, the Delta became a great inland lake,Shortly after the completion of the levees in 1913,
and when the floodwaters receded, the network ofthe construction of a complicated series of human-
sloughs and channels reappeared throughout themade waterways and water development facilities
marsh. Early settlers avoided the Delta for twobegan in the Delta. The purpose of constructed
reasons. First, the attempts at levee constructionwaterways was to provide navigation, improve
were hampered by high costs and lack ofwater circulation, or to obtain material for levee
mechanical equipment. Second, there wereconstruction. Water development facilities were
inadequate laws giving landowners clear title toconstructed to ship water from the Delta to other
wetlands and seasonally flooded lands. Theparts of the State for agricultural, urban, and other
discovery of gold at Sutter’s Mill in the foothills ofuses.
the Sierra Nevada resulted in a large inflow of
people. The growing population increased thē Since reclamation, each of the 70 major islands or
demand for food. Congress passed the "Arkansastracts have flooded at least once. (Table 8.4.1-1)
Act" in 1850, which warranted title of wetlands About 100 failures have occurred since the early
and flooded lands to private ownership. The1900s. Except for Big Break, Little Franks,
higherdemand for food and clear ownership laws Franks, and Little Holland tracts, and Little
accelerated land reclamation in the Delta. " Mandeville, Lower Sherman, and Mildred islands,

flooded islands historically have been restored
Land surveys Were the first step in developing theeven when the cost of repairs exceeded the
Delta. The Delta channels were surveyed in 1841appraised value of the land.
and again in 1849. These surveys facilitated
transportation and helped open the Delta andFlooding of reclaimed Delta lands was a frequent
upstream communities to increased trade with theresult of levee erosion and overtopping during
San Francisco Bay Area. Already experiencing ahigh-flow events. Since construction of the CVP
population boom because of the Gold Rush, Delta. and SWP, the frequency of levee failure due to
and northern California communities expandedovertopping has decreased. Delta levees still fail,
even more as travel to the area became easier andbut the most frequent cause is either high
less expensive, hydrostatic pressure, resulting in piping and

stability failures, or overtopping due to high tides
Development of the Delta began in late 1850 whenand high winds.
the Federal Swamp Land Act conveyed ownership
of all swamp and overflow land, including DeltaWith the advent of the large state and federal water
marshes, from the Federal Government to the Stateprojects that allow more control over floodflows,
of California. Proceeds from the state’s sale offlooding generally has been restricted to inundation
swampland were to go toward reclaiming them,of individual islands or tracts resulting from levee
primarily for conversion to agricultural land. instability or overtopping. Since 1950, the

construction of upstream dams has allowed dam
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and reservoir managers to detain flows. This Acres Inundated
management ability and control of flood waters Year (lr000)
have further reduced the threat of overtopping.
Between 1950 and 1986, 60% of levee failures 1900 12.9

have been due to mass instability, commonly 1901 20.8
1902 14.7caused by a combination of subsidence and 1904 75.9

hydrostatic pressure, and 40% has been due to 1906 63.1
overtopping. 1907 114.7

~ 1908 12.4

In the study area, the extensive levee system, 1909 43.5
1911 9.2

consti’ucted waterways (the Contra Costa Canal 1925 1.1.8
and Stockton Deep ~Water Channel), water 1926 3.4
development facilities, groundwater development, 1927 2.2

and railroads enabled irrigated agriculture and 1928 8.9
1932 3.0urban communities to extend deeper into the Delta. 1936 5.1

Between 1920 and 1950, irrigated agriculture 1937 3.0.
development increased rapidly from 2.7 million 1938 19.0
acres to over 4.7 million acres for the entire 1950 20.9

Central Valley. During the same period, urban 1955 11.5
1958 11.2

land use also expanded.    Private water 1969 10.9
development projects by cities and utility districts.~ 1972 13.0
assisted in the expansion of urban development 1980 .15.7

throughout California. 1982 9.4

Existing Conditions. The flood control SOURCES:
facilities that protect the Delta Region include the Data for 1900 to 1958, Association of State Water

Project Agencies 1976.following elements: Data for 1969 to 1982, DWR 1984.

¯ Levees Table 8.4;1-1. I-Iistorical Floods in the Sacramento-
* Delta Cross Channel (DCC) Control Gates San Joaquin Delta, 1900 to 1982
¯ Suisun Marsh Salinity Control Gates

An additional resource at work in the Delta RegionThe major factors influencing Delta water stage
is the system of gates that protects the Suisuninclude high flows, high tide, and wind.
Marsh from salinity intrusion during low-flowHistorically, the highest water stages usually have
periods. They also provide minimal incidentaloccurred from December through February, when
flood protection, high runoff combines with high tides and wind-

generated waves. Floodflow-carrying capacity of
The Delta levee system initially served to controlrivers and channels surrounding the Delta islands
island flooding during periods of high flow.year flood stage elevations, which generally range
Because of island subsidence due to peatfrom 6.5 to 7.5 feet above mean sea level (msl) in
oxidation, however, it is now necessary for thethe western and central Delta where the most tidal
levee system to prevent inundation during normalinfluence is present. However, the 100-year flood
runoff and tidal cycles. About 1,100 miles ofstage ranges from 14.0 to 17.0 feet above msl in
levees in the Delta provide flood protection to thethe north Delta (near New Hope Tract and
76 islands and tracts located there. Figure 8.4.1-1 Courtland, respectively); and in the south Delta
shows the general locations of the federal project(near Stewart Tract on the Old and Middle river
levees and local non-project levees in the Delta. channels), where the stream flows become
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Figure 8.4.1-1a. Federal Flood Control Project Levees I
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Figure 8.4.1-1b. Local Non-Project Levees in Delta
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dominant during large floods. These flood stageDelta Cross Channel control gates are closed
ranges (6.5 to 17.0 feet above msl) emphasize theduring high flows and floods on the Sacramento
importance of maintaining levees to varyingRiver. During floods, when stages on the
heights and strengths throughout the Delta toSacramento River exceed those on Mokelumne
protect against flooding where channel geometryriver channels, the gates prevent water from
and flow conditions can cause rapid stage increasesspilling out of the Sacramento River into the
during storms. Mokelumne River and flooding leveed and non-

leveed lands. If storms hit central Caiifomia while
The stability of a levee depends on the strength ofthe river stages are lower on the Sacramento River,
its foundation materials and its internal strength,the.DCC gates can be opened to spill high flows
If used in the proper proportions and engineeredout of the Mokelumne system and to reduce stages
correctly, sands, silts, and clays can be used toon the north and south forks of the Mokelumne.
build stable levees. High percentages of sands orThis transfers floodwater from the non-project
peat within or beneath a levee, however, canlevees of the Mokelumne River to the Sacramento
weaken its stability. East Delta levees generallyRiver, which is protected with project levees.
are supported by foundation materials composed of
clay, silt, and sand, but some central and westernThe Suisun Marsh Salinity Control Gates project
Delta levees primarily rest on peat with somew.as implemented in 1988. The gate system works
alluvial clay, bay mud, sand, and silt layers. Whileprimarily to protect the marsh from the saline
inorganic materials (sands, silts, and clays) providewaters of the Bay during periods of low delta
adequate foundations, uncompressed peat is highlyoutflows. The Suisun Marsh salinity control gates
deformable and unstable, do not play a specific role in flood control but are

part of the affected environment that should be
Levees can fail by three often interrelatedconsidered duringCALFED solution evaluation.
mechanisms: overtopping, seepage and piping, and
instability. Several other factors can damageThe Yolo Bypass carries five-sixths of the volume
levees and e.ventually lead to levee failure. Theseof the Sacramento River at peak floodflows. The
include erosion, seismic movements, rodentlower end of the bypass is in the Delta and
burrows, wind and wave action, dead or decayingprovides significant spawning habitat for Delta
roots from levee vegetation (living vegetation alsosmelt.
can provide some protection against levee erosion
by reducing wave and wind action), andUnlike the system of reservoirs and weirs that
subsidence. Subsidence of some Delta Islands hascontrol the magnitude of f199ding on the rivers
been measured at rates of up to 1 to 3 inches perupstream of the Delta, the flood control system in
year, and some areas in the central and westernthe Delta (aside from the DCC control gates)
Delta are more than 15 feet below sea level, operates passively. However, the levee system

does require maintenance, monitoring, and
The Delta is subject to seismic activity fromimprovement, particularly during floods, to
several faults. The San Andreas Fault System hasmaximize the level of protection provided by the
the greatest potential to impact Delta seismicity,levee system:
The Hayward Fault is closer to the Delta and has
the second highest potential to impact DeltaOf the Delta lowlands, appr.oximately 380,000
seismicity with perhaps a slightly decreased levelacres primarily consist of peat soil. When exposed
of shaking than could result from the San Andreasto air the peat oxidizes into a fine dust, which is
Fault. Other faults, including the Healdsburg-easily eroded by wind and water, resulting in land
Rogers Creek Fault, the Maacama Fault, the Coastsubsidence. Cultivation accelerates the oxidation of
Range Sierra Nevada Boundary Zone, and Greenpeat soils. Land subsidence is a serious problem in
Valley-Cordelia and Concord faults could impact the Delta because it jeopardizes the stability of the
Delta seismicity to a much lesser level of shakinglevees, which, in turn, causes flooding. From
and/or duration.
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1950 to 1986, there were 15 stability-failure floods million Natural Disaster Assistance Act, and $45.8
and eight overtopping floods in the region. Leveesmillion by local sponsors). The cost per island
used to fail from overtopping, but now they tend toacre of these repairs ranged from less than $410 to
fail from instability. $4,000. Additionally, the Corps has spent up to

$120 million in 1997 under their PL 84-99 flood
Approximately 71,000 acres of the Delta are fight and rehabilitation authority.
developed for urban uses, with most of the
development located on the periphery of the DeltaAlthough flooded islands can be drained by
in Sacramento, San Joaquin, and Contra Costapumping floodwaters from the island after the
counties. The majority of urban development islevees are closed and reinforced, the cost can be
located in the legal Delta~ with less than 1,800substantial. According to DWR estimates, the total
acres of developed land in the Suisun Marsh ande.mergency cost resulting from levee failures was
Bay area. Urban development includes residential,$97 million between 1980 and 1986. In addition,
commercial, industrial, and other urban uses. Delta. levee maintenance program expenditures

were estimated at $64 million between 1981 and
Much of the urban development in the study area1991.
is located in the incorporated cities (Antioch,
Brentwood, Islet0n, Pittsburg, Rio Vista, and Tracy8.4.’1.2 Bay Region
are located ~entirely within the Delta and
Sacramento, Stockton, and West Sacramento areHistorical Perspecthte. The land in the Bay
located partially within the legal Delta), and the 14Region has historically suffered little from flooding
unincorporated communities within the legal Deltaemanating from the Sacramento-San Joaquin River
(Discover ~ Bay, Oakley, Bethel, Courtland, system. Extensive local flooding has occurred in
Freeport, Hood, Ryde, Walnut Grove, Byron, the Bay Area; however, this flooding has been a
Terminous, Thornton, Hastings Tract, andresult of waters emanating from sources other than
Clarksburg).- the Delta.

Costs of maintaining and repairing the -leveeBay water is usually saline to brackish, making
system in the Delta are substantial. In somereclamation of the surrounding marshlands
instances, the expenditures exceeded the appraisedunattractive for agricultural purposes. Thus,
value of the island or tract being protected. Theimprovements to control flooding have been
average annual cost of levee maintenance on non-minimal and now are directed mainly toward
project levees in the Delta ranged from $3,000 toecological habitat creation and preservation.
$165,000 per levee mile, averaging $11,800 per
levee mile between 1981 and 1991. From i981 to The upper watersheds of the San Francisco Bay
1991, $63 million was spent to repair levees.Region are characterized by small, steeply sloping
Beginning in 1988, state cost-sharing authorizationwatersheds, and rapid runoff. The eastern slopes
was increased to 75% of costs exceeding $1,000of the coastal hills once contained redwood forests
per mile under the Delta Flood Protection Act of that were largely logged off by the end of the 19th
1988. The act provided $60 million over 10 years~ century. Most of the urban development and road
to control subsidence and rehabilitate levees onbuilding in upland areas has occurred since World
eight western Delta islands and an additional $60War II.
million for Delta-wide levee mainter~ance and
upgrades. Existing Conditions. The broad, deep channels

and large bays present downstream from the
Emergency expenditures by federal and stateSuisun Marsh have not demonstrated significant
governments under the Federal Emergencyvariability in water level beyond that which occurs
Management Act (FEMA) and the Natural Disaster as a result of natural tidal fluctuations (except for
Assistance Act, respectively, from 1980 to 1986 sea level rise). Historical records indicate that the
was 137.3 million ($65 million FEMA~ $26.5 sea level has the potential to affect long-term
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flooding, water quality, and water management inIn the upper watersheds of the Sacramento River
the Delta. Potential sea level changes associatedRegion, fire has historically been the principal
with climate change are discussed in Chapter 11,mechanism by which nutrients in forest material
(Section 11.2.13). were recycled. However, since the late 1800s, the

frequency of fires has been reduced in the upper
Average annual precipitation in the upperwatershed, with the effect that less frequent fires
watershed areas ranges from 25 to 50 inches,bum larger areas with higher intensity and greater
Average annual runoff ranges from 10 to 20 inchesenvironmental damage. Catastrophic wildfires
(Rantz 1968). Flooding is generally confined toproduce more intensive and extensive changes in
reclaimed marshland the and watershed conditions that other form ofalong BayMargin, any
occurs when high runoff conditions are combineddisturbance. As a consequence of fire suppression
with high tides in the Bay. Besides direct flooding,and logging practices during the last century, the
flood-related problems include insufficientcharacter of forests has changed dramatically, and
capacity of some municipal wastewater treatmentthere has been a large increase in dead wood fuels
plants that must discharge, near the forest floor. Severe fires accelerate runoff

from the watershed by reducing organic matter in
No significant flood control resources are at work soil and forming impervious soil layers.
in the Bay Region to control floods emanating
from the Delta. Improper location and construction of roads and

culverts may be the most significant cause of
8.4.1.3 Sacramento River Region accelerated erosion in western montane forests.

Historical Perspective. The bottomlands of the Past grazing policies may have affected land in the
Sacramento River Region consisted of tuleSierra Nevada. Loss of streamside vegetation from
marshlands prior to the Gold Rush of the mid-19thgrazing has promoted soil compaction and erosion.
century. Before the beginning of. agriculturalRemoval of riparian vegetation by livestock in
development in the Sacramento Valley, largeheadwater valleys of the North Fork Feather River,
portions of the valley were subject to periodicfor example, has led to rapid channel widening and
inundation floodflows from the Sacramentomassive sediment loads.by
River and its tributaries. The floodplain varied in
width from 2 to 30 miles. Federal flood control activities were initiated in

1917 when Congress authorized the Sacramento
Individual landowners began flood control systemRiver Flood Control Project (SRFCP). This project
development in the mid-1800s when the Goldconsisted of a comprehensive system of levees,
Rush increaseddemands f or food. By 1884, manyoverflow weirs, outfall gates, pumping plants,
miles of levees had been completed, and someleveed bypass floodways, overland floodway areas,
areas had formed flood protection districts.-Theseenlarged and improved channels, and dredging in
first levees were constructed by hand and werethe lower reach of the Sacramento River. The
demonstratively inadequate, based on the damageeffectiveness of the SRFCP was increased by the
that occurred during high-flow periods, completion of multipurpose reservoirs that provide

flood control storage. =The reduction of the flood
This damage was exacerbated by hydraulic mining encouraged developmenthazardhas extensive in
in the mountains. The mining activities resulted inthe protected areas and has prevented billions of
large volumes of silt, sand, and gravel beingdollars in flood damage since project completion.

into the rivers of the Sacramentodeposited Basin.
These sediments were deposited in the channelsExisting Conditions. Multi-purpose reservoirs
and increased the flood stages associated withand a system of weirs and bypagses contribute to~
high-flow events by reducing channel capacity, the flood control system in the Sacramento Basin

by storing or diverting water during periods of high

I           CALFED Bay-Delta Program Draft Programmatic EIS/EIR                                                8.4 FLOOD CONTROL

8.4-11

!
C--005608

C-005608



runoff, thereby reducing the ultimate load placedA system of weirs and bypasses was constructed by
on the levee system during floods, the Corps on the Sacramento River. The system

includes five bypasses: the Butte Basin, Sutter
Rapid runoff due to poor timber and grazing      Bypass, Yolo Bypass, Tisdale Bypass, and
practices, combined with increased urbanSacramento Bypass. Moulton and Colusa weirs
development, has increased the local flood hazard .feed floodwaters into Butter Basin Bypass, Tisdale
and exposure in some upper watershed areas..Weir flows into Sutter Bypass, and Fremont Weir
Accelerated erosion increases the rate of reservoirand Sacramento Bypass flow into the Yolo Bypass.
sedimentation, reducing reservoir capacities
available for flood control downstream. The bypasses are large tracts of t~ndeveloped or

minimally developed land. Development within
Lovoes. Stability issues affecting the projectthe bypasses typically is limited to agricultural
levees in the Sacramento River Region includeactivities that require minimal infrastructure.
settlement, erosion, and seepage. These issues areWater released to the bypass system flows south
the same as those discussed for the Delta Region;into the Delta, in effect creating a short-term
additional detail may be found in the Floodstorage system for the floodwaters. Additionally,
Control supporting document, a significant volume of the water released to the

bypass system infiltrates into the ground,
Although non-project levees are present in therecharging groundwater supplies, although this
Sacramento River Region, these levees are notvolume is small compared to the total volume of a
significant to the overall level of flood protection,flood.

Major reservoirs that provide flood protection to When a flood occurs, reservoirs can restrain the
the Sacramento River Region are: high-volume flows and store water for later release

back into the river. The system allows flood
¯ FolsomLake, waters to be transported downstream in a
¯ Lake Oroville, and controlled manner starting days before and
¯ Shasta Lake. continuing until weeks after a flood.

Other important reservoirs include: By varying the amount of water kept in reservoirs
during different times of the year, the system can¯ Black Butte Reservoir, be modified to maximize flood control capabilities¯ Camp Far West Reservoir, during the early part of the flood season and to¯ Union Valley Reservoir, maximize water storage later as the flood risk¯ French Meadows Reservoir, abates. The water stored in the reservoirs can be¯ Clear Lake,

¯ East Park Reservoir, used to maintain fisheries flows during dry periods
¯ Englebright Reservoir, and supply power to municipalities and industries.
¯ Lake Almanor,
¯ New Bullards Bar Reservoir, When flooding occurs, the weir and bypass system
¯ Rollins Reservoir, diverts water to protect the levee system and frees
¯ Stony Gorge Reservoir, flood storage capacity in the reservoirs. The weir
¯ Whiskeytown Reservoir, and system works by diverting floodwaters in the
¯ Berryessa Reservoir. leveed rivers into the bypasses.

The reservoirs were constructed and are8.4.1.4 San doaquin River Region
maintained by state, federal, and local agencies that
cooperate in their funding, administration,Historical Perspective. Work on flood control
operation, and maintenance, projects in the San Joaquin River Region began

early in the 20th century. Improvements have
included the construction of levees and bypasses,
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maintenance or improvement of streamchannels,A system of weirs and bypasses has been
and completion of a system of reservoirs. Theseestablished on the San Joaquin River system. The
projects have been completed primarily to providesystem includes three bypasses (the Mariposa,
flood control and to augment agr_i,’culturalEastside, and Chowchilla bypasses) fed by weirs.
opportunities. The San Joaquin bypass system operates similarly

to the Sacramento bypass system during flood
Existing Conditions. The flood control events.
resources currently employed in the San Joaquin
River Region include levees, reservoirs, weirs, andThe levee and reservoir system in the San Joaquin
bypasses. River Basin is operated to control floods using the

same methods as described for the Sacramento
Stability issues affecting the project levees in theRiver Region. Historically, the San Joaquin Valley
San Joaquin Basin include settlement, erosion, andbasin has been subject to floods occurring during
seepage. One major issue for the San Joaquinlate fall and winter months, primarily as a result of
.system is inadequate flood carriage capacity. Onprolonged rainstorms; and to floods occurring
many of the tributaries, such as the Stanislausduring spring and early summer months, primarily
River, non-project levees are very important for theas a result of unseasonable and rapid melting of the
flood system, winter snowpack in the Sierra Nevada.

Reconnaissance studies conducted by the Corps on8.4.2 Environmental
levees on both banks of the San Joaquin River, Consequences: Flood
from Friant Dam dow~istream to Old River, ControlMariposa Bypass, Eastside Bypass, and
Chowchilla Bypass, indicated that materials used
to construct levees on the San Joaquin River 8.4.2.1 Assessment Methods

generally range from clay to silty sand.mainstem
Evaluations of levee reaches ranged from "fair" toThe discussion of assessment methods is separated
"acceptable and well-maintained" to "good."into three sections: flood management operations,
Overall, the flood control project features werelevee system, and flood control economics. The
summarized as "adequate." The primary problemflood management operations discussion focuses
is a lack of maintenance. Local bank protection ison the flood control system’s ability to handle
needed. Setback levees in some reaches may be.floodflows under the project alternativ.es from a
needed in the future. Because the levees wereconveyance and storage perspective. The analysis
inspected during relatively low summer waterof the levee system focuses on the system’s ability
levels, seepage conditions could not be fullyto handle the floodflows from a structural
evaluated, perspective. The economics of flood control

involves the comparison of flood control benefits
Major reservoirs that protect the. San Joaquin Riverwith flood control costs.
Basin from floods include:

For those Program actions that generally involve
¯ Hensley Lake, north ~ Delta modifications, the North Delta
¯ H.V. Eastman Draft EIS/EIR reviewed. Flows andProgram was
¯ New Exchequer Reservoir, elevations from the 1984 flood and a predicted
¯ New Melones Lake, 100-year flood were analyzed. For the south Delta
¯ Friant Reservoir, modifications, the Interim South Delta Program
¯ Terminus Reservoir, ’ (ISDP) EIS/EIR was reviewed.
¯ Success Reservoir,
¯ Pine Flat Lake, and To provide an additional measure of the relative
¯ Tuolumne River Reservoir (Cherry Valley and flood control importance of Program actions, data

New Don Pedro lakes), on large flood events in the Sacramento and the
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San Joaquin rivers were used. For the Sacramentoestimated over the useful lifetime of the flood
River, daily flow data from the flood of February control project and discounted to present values.
1986 were used. For the San Joaquin River, daily
flow data from the floods of 1980, 1983, and 1997 Procedures for the economic assessment of flood
were used. For each alternative, proposedcontrol impacts include:.
additions to storage were compared to the
measured floodflows for these large events. Thesē An inventory and estimated values of land,
comparisons were then used to determine if the crops, buildings, associated uses and
ādditional storage proposed for each alternative infrastructure;
would substantially increase flood management
capabilities relative to expected floodflows. ¯ Estimates of the effectiveness of the project to

reduce damages and functional losses; and
Simulated changes in conveYance capacity
resulting from channel widening were analyzed̄ Estimates of the flood risk associated with the
using the Corps HEC-RAS model. This model project.
simulates water surface elevations for a given
channel geometry and flow rote. Using this model,Secondary economic benefits and costs also arise
different channel configurations in the alternativesfrom flood control projects. Secondary economic
were compared to the base case to determine ifeffects result when local finns purchase production
these configurations would significantly changeinputs and sell products to other firms in the
conveyance capacity in the potentially affectedregion. Indicators of secondary benefits (and
channels, costs) are changes in related asset values, incomes,

employment, and population. Secondary economic
Potential impacts to the levee system were assessedbenefits and costs can be calculated using existing
using literature, and interviews with geotechnicaldata after the direct economic effects are estimated.
specialist~ to develop the existing .conditions and
No Action Alternative trends, and to identify 8.4.2.9 Significance Criteria
potential impacts and mitigation strategies.

The description of flood management system
Flood control benefits are damages and lossesimpacts are qualitative because of the general level
avoided in the future that are expected as a resultof definition of the programmatic alternatives.
of the flood control project. Flood control costs Since this evaluation is still at the programmatic
are those necessary to implement and maintain thestage, an impact ori flood management system
project under evaluation. Costs are generally welloperations is considered significant if it has the
determined for specific flood control projects for potential to either: (1) raise flood stage elevations,
which engineering design studies have beenor (2) increase the frequency of flooding. Actions
completed. Benefits, however, must be estimatedare considered to have less-than-significant
because they depend on the improved performanceimpacts on flood management system operations if
of the levee to prevent future damages tothey do not substantially raise flood stage
agriculture (soils and crops), buildings or facilities,elevations, or increase the frequency of flooding.
the timing and severity of which must also be
estimated. An action is considered to have a potentially

significant adverse impact on the levee system if it
Direct benefits include: avoided damages to soils,would substantially increase:
crops, buildings and their contents, and
infrastructure; avoided functional losses, includinḡ Seepage,
building rent; avoided business income losses; and̄ Island subsidence,
avoided loss of public/nonprofit services. Benefits̄ Levee settlement,
are those expected future benefits that arē Wind erosion,

¯ Flood stage hazards
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¯ Scour, or backlog. The inadequacy of funding is expected to
¯ Sedimentation. continue.

An action is also considered to have a potentialThe inability to compete for limited funding could
significant adverse impact on the levee system if itcause some participants to delay or forego paying
would substantially decrease: for levee repairs. As more participants delay

repairs, more levees could deteriorate, resulting in
¯ Levee stability; decreases in overall levee system stability and
¯ Inspection, maintenance, or repair capabilities;integrity. It is likely that some Delta islands with
¯ Levee slope protection; less valuable resources would not be reclaimed if
¯ Emergency response capabilities; they became flooded due to levee failures.
¯ Channel capacity; or

The of levees withstand seismic Much of the foreseeable leveeability to immediately
loading, improvement funding is expected to be spent for

levee stability and habitat improvements to protect
Economic criteria can be used to judge thevaluable economic, water quality, and habitat
significance of physical changes to theresources. Levees surrounding western Delta
environment. Costs and expected benefits areislands define major Delta channels in the area
described for each alternative, and quantifiedwhere freshwater and saltwater mixes. Levee
where possible. Changes that exceed 10% infailure and island flooding could result in
either costs of flood control or expected benefitsundesirable saltwater intrusion and other adverse
are considered potentially significant for thiswater quality impacts.
analysis.

In other locations, funding could be adequate to
Values for ~e significant flood control parametersimprove existing levees, or to construct new ones.
were projected for the No Action Alternative and For example, levee assessments and funding may
the three proposed alternatives. These values wereincrease in areas where urbanization continues.
then used to develop the expected annual cost ofLevees could be eligible for federal funds as part
levee failure and the annual of flood of for assistance ifcost cost-sharing post-flood they
protection. The expected annual cost of leveehave been: (1) maintained to the PL 84-99 criteria
failure is an indication of potential flood controlrequiring that levees be restored to the geometry
benefits assuming that the levee system is 100%and level of protection provided prior to a flood
effective to the design elevation. The annual costevent, and (2) approved prior to a flood that has
of flood protection represents the level of effortbeen declared a national disaster.
with the assumption that levees would be effective
to their designed level of effectiveness. An annualPhysical processes cause gradual deterioration of
cost of $15 million is used.. If the flood protection levees and/or increased pressures on the levees.
program was 100% effective, the benefit cost ratioThese processes include subsidence and
for the program could be calculated by dividing thesettlement, erosion from waves and current scour,
annual potential benefits by the annual cost. burrowing from small mammals, and internal levee

and foundation erosion. All of these processes
8.4-~2..3 Comparison of No Action could lead to an increased risk of levee

Alternative to Existing overtopping and stability failures, especially during
Conditions flood events.

Delta Region. Under the No Action Alternative, As subsidence continues under the No Action

continued deterioration of the levees andAlternative, the ability of the system to handle

diminished ability to handle floodflows ispeak flows wouid be increasingly jeopardized.

expected. As with other public infrastructure,addition, long-term settlement of levees due to

funding is inadequate to eliminate the maintenanceongoing consolidation or migration of foundation
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soils, especially peat, would reduce the levees’than usual in the fall to create reservoir space for
crest elevation. Scour and erosion could cause lossspring runoff from the American River watershed.
of levee material. If supporting material is lost atThe ability of Folsom Dam and Reservoir to detain’
the base, or water-side "toe," of a levee slbpe,a much greater volume of runoff than has been
stability failures could result. Internal erosion, orhistorically possible under traditional flood curve
piping, is frequently exacerbated by animaloperating criteria is important. During a flood,
burrows and decaying tree roots, which could aJsodetention could allow flood managers to maintain
lead to instability or overtopping, safe flows on the American River through the city

of Sacramento to its confluence with the
Delta dredging is limited to 45 days, from AugustSacramen(o River. The reoperation, however,
1 to September 15 by regulatory constraints andincreases the risk of not filling Folsom Lake,
species considerations, making the Delta a limitedreducing the available water supply.
source of dredged borrow material. Future Delta
dredging is expected to remain limited. Levee reconstruction along the Sacramento River

and the Colusa Basin Drain as a part of the
Coordinated habitat restoration efforts wouldSacramento River Flood Control Project could
probably continue. Senate Bill (SB) 1065, enacted beneficially reduce the risk of flood stage hazards
in 1991 (California Water Code Sections 12306~ in the Delta Region. However, some accidental
12307), required habitat protection as part of leveeupstream levee failures have acted as beneficial
maintenance work. Senate Bill 1065 directedsafety valves by unintentionally causing the release

¯ future mitigation associated with leveeof waters before they could otherwise have flooded
maintenance to result in no net long-term loss ofthe Delta. After these accidental upstream releases,
habitat. California Water Code Section 12987(d) the reduced flow volume in the Sacramento River
requires the Cidifornia Department of Fish andchannel resulted in lower flood stages and hazards
Game to make a written determination, as part ofin the Delta. Future flood risk hazards in the Delta
its review andapproval of a plari or project, that could therefore increase if upstream levee repairs
program expenditures are consistent with a netare made at these "safety valve" locations before
long-term habitat improvement program and haverepairs are made to downstream Delta levees.

¯ a net benefit for aquatic species in the Delta.
The occurrence of the Loma Pdeta Earthquake in

Urbanization pressures from the perimeter of the1989 has intensified concerns relating to the
Delta Region could continue. Residents and usersstability of levees in the Sacramento-San Joaquin
of new developments could accelerate leveeDelta.
deterioration through increased access, boat-wake
induced erosion, and vandalism (for example,The DWR has provided preliminary assessments of
unauthorized recreational driving on levee slopes,the susceptibility of Delta levees to damage from
and disturbance or removal of rock protection). As future earthquakes, and an evaluation of the
urbanization continues in and around the Delta,opportunity for that damage to occur.
and near its tributary streams and rivers, runoff is
expected to increase. Increasing runoff could leadThe real value of land, buildings, and related
to increased river stage in the Delta. ’ contents is estimated to increase by 25% in all use

categories by the year 2020 (see Table 8.4.2-1).
The overall effect of the interim reoperation ofThis increase is based on extrapolation of recent
Folsom Dam and Reservoir on the Delta floodtrends in land uses, including increased orchard
control system is beneficial. Interim reoperationand vineyard acreage, and more intensive
delays the timing of floodflows and consequentlyresidential, commercial, and recreational uses. The
reduces the possibility that flood peaks from thevalue of habitat, wetland, open water, and annual
American River watershed could reach the Delta.expected flood losses are also projected to increase
Interim reoperation of Folsom Dam and Reservoirby 25%. The annual cost of flood prevention,
could continue to require release of more waterwhich is measured in the State Subvention
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Flood Control Existin~ Conditions No Action
Economie~ Parameter Assummions Values Assumptions Values

Residential Land Values 5k acres @ $20,000 ,, $I00~000.000 25% $125.000.000

Commercial I.aa/Id V~lues 2k acres @ $30.000 $6.000.000 25% $7.500.00~

Industrial ~0"!~l ,V,p~u~s 6k acres @ $I0,000 $60~000.000 ~% $75.000.00(3

lrfiEated Land 465k aGres @ $3.000 $1.395.000.000 25% $1.743.750.00~

Non-irr~a~¢d l.~ld 90k eqr~s @ $1.000 $90.000.000 25% $112.500.00t3

Residenti~ Buildin~ & Contents Values 5k acres @ .$200,000 $1.000.000.000 ’ 25% $I.250.000.00~

Commereia! ~3,~l/ldin~ & Contents Values 2k acres @ $300,000 $6(K),000.000 25% $750.000.00t2

Industrial Buildin~ & Contents Values 6k acres @ $100,000 $600.000.000 25% $750.000.00~

A~ Buildin~ & Contents Values 550k acres @ $750 $412.500.000 25% $515,625.001:

Infrastructure Valu~ 6Ok ~s @, $100.000 $6.000.000.000 25% $7,500.000,00(:

:Native Vegetation 35k acres @_ $1,000 $35.000.000 0% $35,000.00~

Rinarian & Wetland Ve£etation . 100k acres. @ $3,000 $300.000.000 0% $300.000,01X

Ooen Water 90k acre~ @ $3,000 $279,00o.00o 0% $270.0o0.0oc

Expected Annual Cost of Lqy~ F,~l~r¢ 3% * Tgtal V~Iue $317.955.000 25% $397.443.75(

Annual Cost of Flood Protection Averaze State subvention costs in Delta $10.000.000 0% $ I 0.000.001:

Table 8.4.2-1. Delta Region, Value of Potentially Affected Resources, No Action Alternative

Program expenditures, is assumed to remaintributaries. Assessments of flood control needs and
constant, potential recently byactionshave beenconducted

the Corps. It is anticipated that some or many of
Continued ~ubsidence and deterioration of leveethese actions will be undertaken between now and
systems would occur between now and .the yearthe year 2020, but specific projects and their
2020. impacts on flood control economics have not been

identified. Therefore, some improvement in flood
It is possible that some levee failures could occurcontrol protection and reduction of risk is likely
between now and the year 2020 and that some ofbetween now and year 2020.
these failures may be judged uneconomical to
repair. This would reduce the value of propertyConcurrently, the real value of resources
remaining to protect in the year 2020. Also, sincesusceptible to flood damage is expected to
the less reliable leve~s are likely to fail first, theincrease. Trends causing the increase include the
average reliability of remaining levees wouldlong-term shift toward permanent and vegetable
probably increase, croPs, continued residential and other urban

development, and increased demand for
Bay Region. Existing and No Action Alternative recreational and environmental resources. Costs of
flood control resources are, with few exceptions, flood protection are also expected to increase. Both
located upstream of the Bay Region and would notregions contain a wide range of flood control
affect flood control in the Bay Region. resources including levees, weirs, bypasses, and

reservoirs.
Sacramento River and San Joaquin River
Regions. The Sacramento River and San Joaquin Current maintenance and repair policies are
River regions include a large amount of flood-assumed to continoe through the year 2020. With
prone lands upstream of the .statutory Delta on thethis assumption, the levees can be expected to

¯Sacramento and San Joaquin rivers and theirperform adequately through the year2000. The
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levees in the Sacramento and San Joaquin RiverDelta Region
regions are subjected to five forces that affect their
performance: settlement, slope stability,Storage and Conveyance. For all donfigurations
overtopping, seepage, and erosion. In general,involving increased storage, new water storage
these forces can be handled through the currentlyreservoirs may provide flood control benefits
authorized maintenance and emergency responsedownstream if space is dedicated for flood control,
mechanisms, and some benefit may occur even without

dedicated space. However, four potential reservoirs
Weirs and bypasses are covered by federal andare located offstream in small watersheds, so flood
state agreements, and would continue to operatecontrol benefits would b~ relatively small.
under the No Action Alternative as they do today.

¯ Likewise, the reservoirs are covered under aImprovements in conveyance and setback levees
variety of federal, state, and cooperativeunder Configuration 2A would likely result in
agreements which ensure that they will operatesignificant reductions in the 100-year flood stages
effectively through the year 2020. throughout the north-Delta area.

"
SWP and CVP Service Areas Outside the. An HEC-RAS model of the Mokelumne River
Central Valley. The performance of flood control using flow and cross-section data from the North
facilities could have an adverse effect on the SWPDelta Program EIS/EIR was used to determine if
and CVP Service Areas Outside the Central levee setbacks alone would result in the benefits
Valley. As discussed for the Delta Region, theobtained with the North Delta Improvements. The
flood control system in the Delta could continue toHEC-RAS results indicate that about half of the
deteriorate. Depending on the actualreduction in flood stage reported in the North Delta
circumstances, deterioration of the floodway,Program EIS/EIR is due to the levee setback and
which is also the conveyance for water to SWP andabout half is due to the dredging of the North Fork
CVP facilities, could reduce or interrupt theMokelumne River. Therefore, based on these
quantity an.d/or quality of water supplied outsideHEC-RAS results and the North Delta EIS/EIR
the Central Valley. model results, the 100-year flood stage is expected

to be reduced by about 1 to 2 feet near the
8.4.2.4 Comparison of Program McCormack-Williamson Tract due to the proposed

Alternatives to No Action levee setback alone. No significant reduction in
flood stages is expected at the confluence of theAlternative
North and South forks of the Mokelumne River.

The impacts to flood control resources resultingThis impact applies also to Configurations 2B; and

from the storage and conveyance program element3A, 3B, 3E, and 3I.

will vary by alternatives, as discussed below.
Impacts to flood control resources resulting fromConfiguration 2D includes several sets of setback

other program elements, such as ecosystemlevees. These setbacks would significantly increase

restoration, do not vary substantially from onethe floodplain width and result in lower flood

alternatives to another at the programmatic level,stages.

Therefore, the discussions of environmental
consequences associated with other programSince these setbacks would be significantly wider

elements are not grouped by alternatives. In thosethan those included in Configuration 2A, flood

cases where no environmental impacts have beenwater surface elevations are expected to drop
further. Portions of levees would be removed toassociated with a program element within a
flood islands. Aside from increasing conveyanceregions, the program element is not discussed.
capacity, the levee setback and levee removal
alternatives would lower local water surface
elevations and reduce peak flows.. This effect
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would likely propagate a few miles upstream in theThe in-Delta storage is not allocated for flood
north Delta. control and is small relative to the floodflows that

pass through the Delta during large storm events.
Levee setbacks and removals would have twoIt is therefore not expected to have a significant
additional impacts. First, lower water surfaceimpact on flood management.
elevations would result in a steeper hydraulic
gradient and higher flow velocities immediatelyGate structures located within channels could
upstream of the levee removal location. Thereduce their floodflow conveyance, resulting in
maximum increase in these velocities is expectedincreased stage upstream of the structures and
to be the order of 1 to 2 feetsecond, decreased downstream. Theon per possibly stage
Second, lower water surface elevations wouldamount of increase (or decrease) would depend
change the flow distribution, possibly increasingupon the final design of the structures. This impact
the volume of water that discharges through theapplies to all alternatives, except Configurations
South Fork of the Mokelurrme River. 1A and 3I.

Island flooding associated with Configuration 2EEnlargement of the Old River channel would
would provide only limited flood control benefits, increase the conveyance capacity of this channel.
as they would reduce peak flow rates, but are notThis could result in some localized reductions in
expected to significantly lower water surfaceflooding. This impact applies to Configurations
elevations. 2A, 2B, and 2D; and 3A, 3B, 3E, 3H, and 3I.

When compared to Configuration 2D, The storage option with potential beneficial flood
Configuration 2E would result in more waterimpacts in the Delta would be additional surface
flowing to the North Fork of the Mokelumne River~ storage in the Sacramento or San Joaquin valleys.
and proportionately less to the South Fork. Groundwater and off-aqueduct storage would not

and attenuate substantialsignificantlycapture
An open-channel isolated facility, located fromstormwater runoff flows, and therefore would not
Hood or Freeport on the Sacramento River to impact floodflows. This impact applies to
Clifton Court Forebay, would not have a Configurations IC, 2B, and 2E, and 3B, 3E, 3H,
significant effect on reducing floodflows, and 3I.

The larger isolated facility (15,000 cfs) couldA dam failure could result in severe flooding.
lower floodflows for small floods (1.0-year and However, this is not considered to be a significant
smaller), but would not have a significant effect onimpact because storage projects would be
large floods (100-year and larger). If the 100-year constructed and operated to reduce the potential for
floodflows downstream of Hood or Freeport could dam failure to less than significant levels.
be reduced by 15,000 cfs, they would be
equivalent to about a 20-year event. This wouldStorage available for flood control would be
still be large enough to cause considerableincidental only. If only a small amount of storage
flooding, was available for flood control, flooding in the

Deltawouldnotbesignificantlyimpacted.
If the isolated facility were constructed to prevent
floodflows into, over, under, or around it, the Construction of roads, structures, or other facilities
facility could act as a dam during similar floodingwithin stream channels could result in increased
events. This could cause increased flooding to thepotential for downstream flooding if the
east of the facility and lengthen the time needed forconstruction activity reduces the carrying capacity
pooled water to drain after the flood wave passes,of the channel but does not provide an adequate
This impact also applies to Configurations 3B, 3E,mechanism for controlled release of resulting
3H, and 3I. impounded water. This impact is not expected to

be significant because the construction design
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would include flow diversion and controlUnder the Ecosystem Restoration Program, the
structures at dams and stream crossings, construction of new setback levees to increase the

conveyance of selected Delta channels would have
Table 8.4.2-2 shows Del~ Region resource a beneficial impact relative to the No Action
elements that might be impacted by flood-related. Alternative.
actions.

The construction . of overflow basins and
Ecosystem Restoration¯ Reduced levee and conversion of leveed lands to wetlands would
berm vegetation management practices may resultreduce peak floodflows to areas downstream of the
in significant and adverse long-term impacts tooverflow basins. The sizes of the overflow basins
levee stability. Reduced pruning and clearinghave not yet been determined; therefore, the
would allow more deep roots to penetrate levees,reduction in floodflows cannot be quantified.
and more dense vegetative canopies on levee
surfaces. Dense vegetation could substantiallyHowever, given the flood sizes that have occurred
reduce inspecti.on capabilities by hiding rodentin the north Delta, the impacts to the flood control
holes, cra.cks, or other potential causes of leveesystem are expected to be small or localized unless
degradation. Thick understory vegetation wouldinsufficient area is made available for flood
also limit access to levee side slopes, therebystorage.
reducing maintenance, repair, and emergency
response capabilities. Widening and providing floodplain areas along

Delta channels would have a beneficial impact on
Habitat restoration using conservation easementsthe flood control system. The impacts of restoring
along ripariah corridors could significantly andriparian corridors to flood control would be similar
adversely reduce levee stability. Over time, deep-to those described for setback levees. The relative
.rooted and dense riparian trees and shrubs couldimpacts would be somewhat minor on large
increase the opportunity for roots to penetratechannels and greater on small channels.
levees. In.creased cracking and fissures could
allow water to enter the levee interior, resulting inIncreased density of shallow-rooted grasses and
reduced structural stability. Small cracks, fissures,vegetation could beneficially increase erosion
and root voids could also allow increased seepageprotection on levee side slopes. Shallow roots
beneath the levee, which could increase leveeprotect levees against erosion by binding soil
instability, particles.

Shallow flooding of Delta islands susceptible toEstablishing and enforcing no-wake boating zo.nes
subsidence could significantly and adverselywould beneficially impact the flood control system
increase seepage on adjacent islands, and lead toby reducing wave re.n-up.and erosion.
substantial flooding due to seepage-induced
failure. The amount of seepage depends on soilRestoration of shallow, water habitat would have
permeability, seepage paths through the levee andbeneficial long-term impacts to Delta levee
its foundation, and the water stage, stability. Flooding of islands with elevations

below sea level would reduce oxidation rates of
Island flooding results in significant incre.ases inpeat soils, which would reduce settlement and
wind-fetch and wave erosion on landside leveerelated flood stage hazard risks.
slopes. Waterside slopes could also experience
significant erosion from increased wind-fetch andSlight flood control benefits from urban and
waves if the existing levees are not left intact. Thisindustrial runoff control measures could be
may be a gradual problem with impacts notrealized. Design of storm drainage systems
detected until there has been significant removal oftargeting maximum stormwater infiltration or
levee slope material, stormwater sedimentation facilities would
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Resource Significant Impact on Flood
Element Flood-Related Actions Management

Stream Flows Provide pulse flows. No
Delta Channel Reduce flows in selected channels. Yes
Hydraulics

Construct network of channels and reduce constrictions in the No
Yolo B~cpass.

Water Temperature None. No
Floodplain Inundation Convert selected leveed lands to tidal marsh/slough Yes
and Sediment Retention complexes, construct setback levees, connect dead-end

sloughs, construct overflow basins.
Food Web None. No
Levees and Bank Modify levee and berm vegetation management practices on Yes
Protection water side of levee.
Dredging None. No
Exotic Species None. No
Predators None. . No
Unscreened and Poorly None. No
Screened Diversions
Contaminants None. No
Boat Wake Erosion Reduce boat traffic in selected channels. No
Illegal and Legal None. No
Harvest of Fish and
Wildlife
Shallow Water Habitat    Flood selected islands, primarily with land elevations Maybe. Volume provided by

between 5 and 9 feet below sea level, additional storage too small
(for example, 10-70,000 AF)
relative to size of Delta (for
example, over 700,000 acres)
and duration of flood events
(several days). However,
could provide localized flood
control benefits.

Non-tidal. Perennial Acquire and develop deeper open-water areas within restoredNo - Too small an area
Aquatic Habitat saline emer[ent wetland habitats.
Tidal Slough Habitat Restore tidal slough habitat. No - It is assumed the new

sloughs would not contribute
significantly to conveyance in
Delta.

Seasonal Wetland Restore and manage additional acreage. No - Largest restoration would
Habitat be in designated floodplain

expansion areas
Riparian Scrub Habitat Obtain conservation easements or purchase land needed to Yes

restore riparian habitat from willing sellers.
Riparian Woodlands Purchase riparian woodland property or easements. No
Tidal Emergent Wetland Develop tidal wetlands. Yes
Habitat
Non-tidal Emergent Restore non-tidal emergent wetland habitat. No - However, could have
Wetland Habitat local flood control benefits
Mid-channel Islands Protect and improve existing channels in the Delta. No

Table 8.4.2-2. Delta Region Resource Elements and Impacts of Actions on Flood Management
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beneficially impacttheDeltafloodcontrol system,system, would have no adverse impacts on
Increased detention and infiltration would reduceecosystem restoration activities.
the volume of surface flooding. Although
stormwater basins would not detain substantialPreparing updated flood risk assessments and
volumes of floodwaters, their storage functionarranging for advance equipment contracts,
could slightly reduce local flood stage hazard risks,participation agreements, and levee repair materials

.as part of the Delta Levee Emergency Management
Water Use Efficiency. No action items in the Plan would improve flood control system integrity
Water Use Efficiency Program would significantlyby reducing levees’ vulnerability to catastrophic
impact the flood control system in the Delta failure.    Improved emergency preparedness
Region. through multi-agency participation would

minimize the extent and severity of flood damage
Levee System Integrity. Raising levee heights,and thereby reduce post-disaster recovery funding
widening levee crowns, flattening levee slopes, andneeded from the FEMA and other disaster-relief
constructing stability berms as part of the Delta\ agencies.
levee base level protection and special
improvement plans would improve Delta leveePreparing updated seismic risk assessments and
system stability. When levees meet PL 84-99ground motion mapping, and.performing dynamic
criteria, they may qualify for post-flood federaltesting of levee material properties and levee
funding assistance, stability analysis would improve the understanding

of Delta levee performance during an earthquake.
Providing slope protection, relocating irrigationThis improved understanding would allow
ditches, and installing drainage systems or slurrypreliminary identification of the locations where
cutoff walls as part of the Delta levee base levellevees may be most susceptible to earthquake
protection plan would improve Delta levees bydamage. Understanding and identifying these
reducing erosion and seepage.Implementing these levees will provide guidance for furore cost-
actions in compliance with uniform leveeeffective expenditure of funds used for
maintenance criteria and uniform guidelines forstrengthening those levees most susceptible to
habitat enhancement and protection would reducefailure during an earthquake.
degradation of the levee system and prevent long-
term habitat loss. Special levee stabilization projects based on island

resources could beneficially impact the Delta flood
.Improving channel configurations for floodflows,control system. Habitat improvement and levee
constructing cutoff levees, and creating bypassstabilization projects could be implemented
systems consistent with Delta levee specialaccording to their potential to improve Delta water
improvement projects would benefit system floodquality, agricultural production, life and personal
conveyance capacity by allowing flood inflows toproperty, recreation, cultural resources, ecosystem,
safely pass into the Delta. Improved floodflowinfrastructure, and adjacent island functions and
conveyance capacity into the Delta would reducevalues. These projects could improve levee
the incidence of instability and overtoppingstability, increase freeboard, and reduce scour and
failures in the north Delta. seepage potential at important locations across the

Delta Region. .Existing levees could be
Purchasing conservation easements adjacent torehabilitated and set back in some locations to
levees and reducing the intensity of agriculturalmake these improvements.
practices near landside levee slopes as part of the
Delta island subsidence control plan wouldWater Transfers. Water transfers could have
improve levee stability by reducing subsidence,beneficial and adverse impacts to flood control,
Easements and less intense agricultural practices,depending on the source of water for the transfer,
as nonstructural improvements to the flood controlthe timing, the magnitude, and the pathway of each

transfer. If a transfer involves releasing water from
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a reservoir during summer months, additionalRemo’~ing diversion structures and other
space to store inflow and reduce the threat ofobstructions to flow in the Sacramento River
downstream floodflows may result. More detailed tributaries could increase the level of flooding
discussion of impacts associated with waterdownstream of these diversions. The level of
transfers can be found in the Flood Controlincrease would depend on which diversions and
supporting document, obstructions are removed and the total number of

obstructions removed. The relative increase in
Bay Region flooding would probably be small for large flood

events (for example, 100-year) and relatively larger
There would be no significant impacts to floodfor small flood events (for example, 10-year). The
control in the Bay Region. However, thechange in flood levels would depend upon how
Ecosystem Restoration Program includes severalmuch attenuation of floodflows the existing
actions that would modify flows within the Baystructures provide. Common flood management
Region, including the establishment of shallowmeasures, such as dredging, levee maintenance,
water habitat, open water habitat, tidal sloughs,and snag removal would benefit flood control.
seasonal wetlands, and riparian/shaded riverine
habitat. None of the other programs includeVegetating stream banks could increase flood
actions related to flooding in the Bay Region. Thestages along streams due to increases in the
proposed modifications to flows in the Ecosystemroughness of the stream channel. On wide
Restoration Program are minor relative to thechannels, the increase in roughness of the stream
volume of Water in the Bay Region. banks would probably have only a minor impact on

flood stage. On small streams, the increase could
Sacramento River Region be significant. Vegetative banks, however, would

provide stabilization, thereby benefitting flood
Storage and Conveyance. Increased storage on control.
Sacramento River tributaries could provide
localized flood control. The additional surfaceWater Use Efficiency. Some actions under this
storage could provide localized flood control if it program could affect flood control in the
is made available when a large storm event occurs.Sacramento River Region. These impacts,
However, since the additional storage would notdescribed below, also apply to the San Joaquin
be dedicated to flood control it would have to be Rivet Region.
considered unreliable as a flood control measure.
This impact applies to Configurations 2B and 2E;Installation of on-farm efficiency improvements,
and 3B, 3E, 3H, and 3I. such as drip and micro-irrigation systems, may

require more frequent deliveries from surface water
Water Transfers and Water Quality and Levee sources or may result in an increased reliance on
System Integrity. Effects of each on flood confi:ol groundwater. Even at reduced overall volumes, as
are discussed for the Delta Region. farmers seek to increase their access to irrigation

water, they may need to turn to groundwater
Ecosystem Restoration. Restoring the 50- and. pumping if surface water - deliveries are
100-year floodplains would provide positive flood unavailable. Increased groundwater pumping may
control benefits. The level of benefit wouldlead to localized ground subsidence. Pumping and
depend on the existing flood conveyance capacitiessubsidence occurring near levees or other flood
of the stream channels chosen for improvements,control facilities could cause settlement of the
The protection of existing floodplains wouldunderlying substrate, resulting in. levee slumping,
provide no benefits over existing conditions, but tocracking, or more significant damage.
the extent that future development is prevented in
the floodplain, flood benefits would be positiveConstruction and installation of on-farm water use
relative to the No Action Alternative. efficien,cy improvements, including tailwater

recovery ponds or pressurized irrigation systems,
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could beneficially impact the flood control systemWater Transfers. Impacts would be similar to
¯ by reducing the volume of sediment transported tothose discussed for the Sacramento River Region.
flood control channels. As sediment load in the
receiving channel decreases, the conveyanceSWP and CVP ,Service Areas Outside the
capacity of the downstream channels is maintained.Central Valley. There are no actions that would
Further, a lower rate of sediment loading into theseaffect flood control in the SWP or CVP Service
channels would require less dredging, therebyAreas Outside the Central Valley.
reducing flood control system maintenance costs.

All Regions. Most of the economic l~enefits of
Water Transfers. Impacts associated with water flood control are embodied in the provisions of the
transfers would be similar to those discussed forEcosystem Restoration Program and Levee System
the Delta Region. Integrity Program with the specific objective to

improve all levees to PL 84-99 standards.
San Joaquin River Region Generally, the alternatives are projected to increase

the acreage of native vegetation, riparian and
Storage and Conveyance. Off-stream storage wetland habitat and open water at the expense of
components could provide some flood controlagricultural land. The values of commercial,
benefit, both by providing additional storage spaceindustrial, and residential land are projected to
for flow in the san Joaquin River or Delta, and byincrease slightly due to improved flood control
providing protection to property downstream of the effectiveness.
reservoir site. These potential impacts are
expected to be minor since additional storageThe installation of flow control barriers is
would not be dedicated to flood control. However, projected to increase the value of agricultural,
they could be important at a local, project-specificindustrial, and commercial land values resulting
level, from improved water quality (Configuration 1B),

increasing the value of flood control.
Ecosystem. Restoration. Reestablishing riparian
habitat or preventing the removal of riparianIn Alternatives 2 and 3, proposed north Delta
vegetation would result in increasing the roughnessimprovements, levee setbacks, and island flooding
of the stream channel and could increase floodmay impact the economics offlood control by
stages. On wider channels, the increase inreducing the amount of agricultural land. The
roughness of the stream banks would probablySouth Delta Improvements should not affect the
have only a minor impact on flood stage. Oneconomics of flood control.
smaller streams, the increase could be significant.

Configurations 2B, 2D, and 2E; and 3B, and 3E
Restoring the floodplains along the San Joaquinare expected to increase the value of agricultural
River south of Vemalis would provide flood land due to more abundant irrigation water and
control benefits. Presently, the probability of leveebetter flood control.
failures is high during large storm events in the
San Joaquin River Region. By creating a largeIn Alternative 3, small and large isolated open- and
floodplain, flood stages would be lowered, therebyclosed-pipe conveyance facilities and island
reducing the pressure on downstream levees. Theflooding for water conveyance will affect the
level of additional protection provided by theeconomics of flood control.’
floodplain would depend on the size of the
floodplain and its location relative to the mostFlood control economics are not affected in any
vulnerable levees, manner by the upper watershed enhancement

actions.
Water Use Efficiency. Impacts would be similar
to those discussed for the Sacramento River
Region.
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i
8.4.2.5 Comparison of Program Ecosystem Restoration Program implementation to

Alternatives to Existing minimize adverse impacts to vegetation restoration.
Conditions

The Program effects on flood controlwould still beAnother strategy would identi~ locations

I beneficial when compared to existing conditionspotentially susceptible to seepage-induced failure

instead of the No Action Alternative. on Delta islands that may be intentionally flooded,
implement a seepage monitoring program on non-

I 8.4.2.6 Mitigation Strategies flooded islands adjacent to potential shallow-
flooded islands, develop seepage control
performance standards to be used during island

Although the CALFED Program is expectedto beflooding and storage periods to determine netI beneficial to flood control, some less thanseepage caused by shallow flooding, and improve
significant adverse effects have been identified.levees to withstand expected hydraulic stresses and
The mitigations strategies presented in thisseepage.    Implementation and mitigationI programmatic document are conceptual in nature,monitoring could reduce this impact to a less than
Final mitigations would need to be approved bysignificant level, and would not significantly affect
responsible agencies as specific projects are

I approved by subsequent environmental review.,
levee integrity or ecosystem restoration objectives~

Protection measures may be designed to minimize
These strategies include a design and maintenanceor eliminate wave splash and run-up erosion. Useprogram to allow reasonable clearing of deep-of riprap or another suitable means of slope
rooted trees and shrubs from levee side slopes toprotection would dissipate wave force. Large
increase levee stability, support inspection,voids in the riprap would relieve excess hydrostatic
maintenance, repair, and emergency response,I pressures caused by waves washing against thewhile preserving some habitat values,slope. Construction of large wind/wave breaks
Implementation and mitigation monitoring couldwithin the flooded islands would reduce wind-

i
.reduce this impact to a less than significant level,fetch and erosion potential. Implementation and

mitigation monitoring could reduce this impact toImplementation of this mitigation measure would      a less-than-significant level.

I
not cause significant adverse affects on ecosystemThese erosion protection and wave force
restoration along levees. The general ecosystemdissipation measures would be coordinated withrestoration target for levees would be to reduce or

implementation of the Ecosystem Restorationeliminate adverse effects on ecological processes,Program to minimize adverse impacts toI habitats, and dependent species to the extentrevegetation.
possible, and in a manner consistent with flood
control. It is assumed that the increase in the      Issues regardingbeneflcialreuseofdredgematerial

I quantity and quality of riparian habitat resultingwould be investigated and identified. Beneficial
from implementation of the Ecosystem RestorationBay dredge material reuse studies would be
Program would replace marginal habitat valuescontinued in the Delta for potential water quality

I now provided by vegetation growing on levees,impacts related to salinity, metals mobilization,, and
Further, the Levee System Integrity Programother environmental and health hazards. Cost-
proposes a long-term goal of upgrading Delta      effectiveness and safety of using sediment traps as

i levees to PL 84-99 design standards, which would .
require extensive clearing and subsequer~ta source of borrow could be investigated. All

potential sources of borrow may be identified and
maintenance to protect upgrade investments. Thesethe cost-effectiveness, of each source’ s use for

i erosion protection and wave force dissipation
levee rehabilitation and construction calculated.measures would be coordinated with the Appropriate stockpile locations and management
techniques for stabilizing stockpiles against erosion

I would be identified. A borrow plan would be
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prepared that includes future costs and options for
obtaining adequate quantifies of borrow needed for
implementation of the Levee System Integrity
Program. A monitoring program would ensure
subsidence does not reduce the existing level of
flood control.

Reduced floodflow conveyance due to gate
~ttuctures located in channels could be mitigated if
the structures are designed to minimize the loss of
channel conveyance at the structure.

Increased level of flooding downstream of
removed diversions could be mitigated by
widening streams downstream of the structure to
increaseconveyance capacity.

Raised flood levels due to vegetation along stream
banks could be mitigated with proper design that
incorporates flood control criteria. For example,
by increasing the width of vegetated sections to
maintain conveyance capacity, the net effect of the
vegetation on flood control would be negligible.

Existing or planned wells that could affect
groundwater and substrate conditions underlying
nearby levees or flood control facilities would be
identified. Incentives would be provided to either
terminate the use of the well, reduce its pumping
volume to safe withdrawal levels as they affect
substrate stability, or otherwise replace it with
sources that could not affect levee stability.
Implementation of this mitigation strategy would
not have any further adverse environmental effects
because the water that would have been pumped
from the well is replaced from another source.
Mitigation might have beneficial consequences if
the replacement source provides a more efficient
delivery than the former well.

8.4.2.7 Potentially Significant
Unavoidable Impacts

No significant unavoidable impacts are expected to
flood control under any alternative or in any of the
five study areas.
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8.5 POWER PRODUCTION AND ENERGY

Summary

i The study area consists of those areas where the
major types of potential power- and energy-
related impacts could occur as a result" of "¯ Common Program elements may affect power

implementing the CALFED alternatives. Table production and energy but Would not

I 8.5-1 provides a summary of environmental significantly impact CVP and SWP

impacts related to power produEtion and energy, hydroelectric generating capacity, power
production economics or energy generation

I Power production and energy assessment
variables relevant to the CALFED project involve

¯ No Action Alternative would impact power

facilities that are mainly associated with the SWP and energy resources, due to changes in

I and the CVP. These variables include available water demand, conveyance and pumping

power capacity and energy generationat strategies

I
hydroelectric power plants, energy use by SWP̄ Storage and Conveyance
and CVP facilities, capacity and energy sales,
power production and replacement costs, impacts

¯ Configuration 1C is expected to increase

on power customers, power payments to the CVP average and dry year energy generation and

Restoration Fund, net power costs, and power capacity as’new hydropower facilities are
added. It would increase project energy use

rates. Power generation from both projects is used
as operations change, decrease the amount of

to meet pumping energy requirements. CVP CVP energy.available for sale, and increaseI energy available in excess of CVP project use the netenergyrequirement.
.requirements is soldto preferencepower Western’s composite energy rate could
customers by Western. increase significantly under this alternative,i DWR net power costs would increase
The CALFED Program alternatives would cause because the increase in project energy use
many power production and energy impacts, would be greater than the increase in
Some of these impacts would be significant, and generation. Configurations 1A and t B would
mitigation strategies have been developed, not cause¯ any of these impacts

i The California DWR system operational model̄
Each of the Alternative 2configurations

(DWRSIM) was used to define changes in would causethe same types of impacts as
available capacity and energy generation atConfiguration 1C,
affected state and federal hydroelectric ¯facilities.
Impacts on the capacity of CVP hydroelectric̄ Each of the Alternative 3 configurations, with
facilities and energy generated at such facilitiesthe e~ception of 3A, would cause the same

I would be significant and adverse if such impactstypes of impacts as Configuration 1C and
increase associated Western Area Power Alternative 2. Configuration 3A would cause
Administration (Western) power rates to levels a minor decrease in dry year energy

¯ I

that. are higher than the cost of Other available generation.
sources in a deregulated power market. This
would be a significant impact on Western and its
power customers because: customers leave and switch to cheaper power

sources;
¯ The repayment capability of the CVP would .

be adversely affected as Western’s power
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3 1

1A 1B [ 1C 2A 2B 2D 2E 3A 3B 3E 3H I 3I
[]

All Regions

Total Available CVP or SWP Summer
[] [] +    +    +    +    + +    +    +    +    +            ICapacity

Total CVP or SWP Energy Generation [] [] + + + + + + + +, + +

Total CVP or SWP Project Energy User [] [] o o o o o o o o o o
1

Total Western Energy Available for SaleI[] [] o o o " o o o o o o o

Total SWP Net Energy Requirement [] [] o o o o o o o o o o

Western or DWR Power Production and
Replacement Costs~ o o o o o o o o o o o o

Western Composite Energy Rate [] [] D o ~ ~ ~ o D ~ ~ ~ 1
DWR System Energy Rate [] []

Net Cost of CVP or SWP Energy o o o o o o    o    6    o    o    o    o 1
Generation and Project Energy Use

Impacts on Western [] [] ~,. ¯ o ¯

Impacts on DWR [] rn [] o o D ~ o ~ ~ ~ " ~ 1
Impacts on DWR Power Customers [] [] o o o o. o o o o o o

Impacts.on Western Power Customers [] [] D ~ ~ D ~ D D ~ D .|
[]

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

LEGEND: !
Level of Impact

¯ = Significant and unavoidable
| = Significant and mitigable []
o = Less than significant
[] = None
+ = Beneficial
U = Unknown

Table 8.5-1. Summary of Environmental Impacts Related to Power Production and Energy 1

1

[]
~ These impacts would not be significant by themselves, but could lead to rate impacts that could be significant,to Western and its ¯
preference power customers. DWR’s water customers may also be significantly affected by the expected increase in SWP power
costs.

!

!
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¯ Most of Western’s preference power capacity by changing reservoir operations,
customers are utilities that would likely havereservoir levels and streamflows.
to pass on the increase in Western rates to
their own customers, thus adversely affectingStorage and Conveyance
their competitiveness in a deregulated market
and causing their customers to leave; and Alternatives 1 and 2. Additional storage associated

with Configuration 1C would require energy to
¯ Westem’s preferenee power customers wouldconstruct and fill the additional facility and

experience an increase in power costs andenergy for operation. If increased storage was
other negative economic impacts sinceobtained by expansion of existing hydroelectric
Western’s rates have historically beengenerating .facilities, a minor and temporary
relatively inexpensive and lower than thoseimpact would occur due to the disruption of
found on the open market or from other power production during construction. Energy
sources, generation, capacity and project .use loads are

expected to increase under Configuration 1C and
¯ Western’s preference power customers wouldall Alternative 2 configurations. Configurations

not experience supply disruptions from a2B and 2E impacts would be the same as
reduction in CVP energy available for saleConfiguration 1C and Configurations 2A and 2D
because any reduction in power available forwould ’ be less than Configuration 1C.
sale from the CVP could be repla~ed with Configuration 1C also would decrease th~ amount
power from other, mo~e expensive sources atof CVP energy available for sale, and would

increase the SWP’s net energy requirement.market prices.

Western’s composite energy rate could increase
The significance of SWP power-related impactssignificantly under this alternative, while DWR’s

system energy rate may increase slightly. Theare measured by the magnitude of increasesinner
power costs, and by how they affect DWR’s significant increase in Western’s rates would
systerff energy rate and the net energy requirementcause significant impacts to Western and itsof the SWP. Impacts to DWR’s system energy ratepreference power customers. Western and DWR
and the SWP net energy requirement would bēnet power costs would increase because the
significant if they cause SWP water rates toincrease in project use would be greater than the
increase significantly. The significance of SWPincrease in generation. Configurations 1A and 1B
water rate impacts is addressed by the agricultural
e6onomics and municipal and industrialwould not cause any of these impacts. None of

economics resource areas. The significance ofthe Alternative 1 configurations have the potential.

potential energy use impacts during ,and after powertocausesignificantchangesin paymentsto

construction will be addressed by subsequentthe CVP Restoration Fund, or related ~ignificant

project-level studies. Increases in the obligation ofimpacts on power customers. ~

CVP power customers to fund the CVP
Restoration Fund would be significant andAlternative3. North of Delta, South of Delta, and

adverse if such increases Caused Western’s powerIn Delta storage are all included in Alternative 3.
Each of the five configurations inelude new

ratestoexceedcompetitivemarketprices.
conveyance facilities, resulting in the highest

No Action Alternative. The No Action Alternative
energy expenditures during construction for this

includes several conditions that may impactalternative.Configuration3B wouldalsocause

power and energy resources within the overall
the highest level of water transfers and the largest

study area, including .changes in water demand,
increase in CVP and SWP exports and deliveries.

and These Each of the Alternative 3 configurations wouldconveyance, pumpingstrategies.
factors can affect hydroelectric generation and      cause the same types of impacts as Configuration

1C and Alternative 2. The magnitude of the
impacts caused by Configuration 3A would be
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Western rate-related, the other Alternative 3effieiency wouldlikelydecreaselong-termenergy
configurations would cause significant impactsuse, while agricultural efficiency measures could
due to the significant increase in Westem’s powerincrease energy .use as gravity-fed irrigation
rates, systems are replaced with sprinkler systems.

Increased levels of water recycling in urban areas
Ecosystem Restoration..Implementation of the would result in greater energy demands from
ecosystem restoration elements of the programadditional treatment processes and new
would change stream flows for habitat restorationdistribution facilities.
and may alter capacity and generation at CVP and
SWP hydroelectric power plants. Energy use Water Transfers. Water transfers would increase
would likely increase during implementation ofenergy use at surface water and grbundwater
this program due to construction related topumping plants, and could affect capacity and
restoration activities. Energy use would decreasegeneration at some hydroelectric facilities.
on lands retired from agricultural uses. However,
additional energy would be used to deliver water8.5.1 Affected Environment/
for environmental purposes. Existing Conditions

INaterOuality. Temporary increases in energy use The interrelated nature of the power facilities
to implement source control measures wouldwithin the SWP .and CVP= prevents the
likely occur with implementation of this program,development of useful analyses on a regional
Long-term beneficial impacts would occur asbasis. This section provides quantitative analyses
water quality improvements reduce treatmentof the SWP and cvP on a system-wide basis only.
requirements.

By reducing "stressors" mad damaging land use8.5.1.1 Historical Perspective
practices, watershed management would
indirectly reduce the amount of energy used bySWP. Water deliveries from the SWP were

initially provided in 1962 to Alameda and Santarelatedland practices.use
Clara counties through the South Bay Aqueduct.

Coordinated Watershed Management.Power
Power generation from SWP facilities was first
realized in 1968 with the operation of the Hyatt-

productionand wouldenergyresources notbe
Thermalito facilities downstream of Lake

affected in any manner by the upper watershed ’
management coordination efforts.

Oroville. The primary purpose of the SWP power
generationfacilities is to meet energy
requirementsof the SWP pumping plants. To the

Levee System Integrity. This program could causeextent possible, SWP pumping is scheduled
direct energy impacts during construction as leveeduring off-peak periods, and energy generation is
system modifications are relatively energy-scheduled during on-peak periods. Although the.
intensive activities during their constructionSWP uses more energy than it generates from its
phases. However, they could avoid long-termhydroelectric facilities, DWR has exchange
levee maintenance proceduresresultingin agreements with other utilities, andhas developed
beneficial impacts, other power resources. When available, surplus

power is sold by DWR to minimize the net cost of
Water Use ENciency. This program would pumping energy. Excess power was first sold
indirectly reduce the power costs of water commercially in 1968.
customers that experience an increase in water use
efficiency. It also could indirectly impact ’
hydroeleetrie eapaeity and generation as water use

CVP. CVP power generation facilities were
¯ initially developed based on the premise that

changes. An improvement in urban water usepower could be generated to meet project use
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I loads. The Reclamation Act of 1939 provided for 1991 through early 1993. The rate in 1996 was
surplus power to be sold first to preference$4,320/MW per month.

I customers, including irrigation and reclamation
districts, cooperatives, public utility districts,CVP energy rates have ranged from $3.00/MWh
municipalities,, and large educational orin 1960 through early 1978 to $31.44/MWh in late

I government facilities. Surplus commercial firm1986 through early 1988. In 1994, the energy rate
power may be sold to non-preference utilities,went to a base and tier system. The base rate in
The first commercial power generated by the CVP1996 was $15.83/MWh and the tier rate was

I was sold in 1945. $26.27/MWh.

System-Wide SWP and CVP Capacity and Energy The SWP is a water delivery project and does not

i Generation. The historic system-wide energysell capacity to its water customers. Since they do
generation attributable to the SWP has rangednot charge for capacity in the traditional sense, no
from about 600,000 megawatt hours (MWh) in capacity rate is calculated. The SWP system

I 1968 to 5.4 million MWh in 1983. Total CVP energy rate has ranged from a low of $18.4/MWh
energy generation and supplemental energyin 1993 to a high of $32/MWh in 1986.
purchases (which are made.to support sales to

i preference power customers) have ranged from8.5.1.2 Existing Conditions
2.1 million MWh in 1992 to 8.8 million MWh in
,1983.    Na.meplate CVP capacity was System-Wide SWP and CVP Capacity and Energy.

I approximately 630 megawatts (MW) in 1960, CVP and SWP hydroelectric generation facilities
increasing toapproximately2,220MWin 1995. have a total nameplate capacity rating of
SWPnameplatecapaeitywasapproximatelyl,340approximately 3,678 MW. The CVP has a
MW in 1968, and 1,670 MW in 1995. nameplate rating of 2,220 MW and the SWP has "I ¯ a nameplate rating of 1,458 MW. Under current
System-Wide SWP and CVP Project Energy Use.The conditions (1995 level of development), 1,679
SWP’s historic system-wide project energy useMW of the CVP capacity is estimated to be

I ranged available on average (over the 73-year hydrologichas fromapproximately600,000MWhin
1968 to 8.4 million MWh in 1990. The CVP’s record used for this EIS/EIR) and 1,427 MW is
project energy use has ranged from approximatelyestimated to be available during dry conditions.I 320,000 MWh in 1963 to 1.7 million MWh in MW of SWP is available1,490 capacity on

1976. average during the summer and 1,357 MW of
SWP capacity is available during dry conditions.

Western EnergySales. Historical energy sales from
the CVP have ranged from approximately 2The CVP generates an estimated annual average
million MWh in 1960 to 7.9 million MWh in of 5,265 gigawatt hours (GWh) under existing

I 1992. Historical revenue from firm CVP energyconditions. The SWP generates an estimated
sales has ranged from approximately $10 millionannual average of 4,362 GWh under existing
in 1960 to $269 million in 1987. conditions. The Power Production and Energy

Impact Analysis Technical Report provides
DWR’s power program is designed to meet theadditional details on the estimated monthly
pumping energy requirements of the SW-P.,Unlikepattern of CVP and SWP generation.

i Western, DW-R does not serve preference power
customers. System-Wide SWP and CVP Project Energy Uses.

Currem annual CVP project energy use averages

I SWP and CVP Power Rates. CVP capacity rates 1,563 GWh, while annual SWP project energy use
historically have ranged from $750/MW per averages 8,412 GWh. Most of this energy is used
month in 1960 to $7;440/MW per month in late

!
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!
to power the surface water pumping facilities ofenergy assessment variables. Conditions
these projects, associated with the CALFED Program were

compared to No Action Alternativ~ conditions to
Westem Energy Sales. Western’s net energydefine the impacts of the Program. The
available for sale under existing, conditions issignificance criteria described below were
estimated to average 3,702 GWh per year. Asapplied to determine if mitigation would be ¯
with the other CVP-related data in this section, required.
this number is projected using DWRSIM output
based on 1995 level of development conditions,Ranges of impacts were defined to represent the ¯
and is the. average sales volume over the entiretypes of impacts that could result from the
73-year hydrologic record used in this analysis.CALFED Program. Examples of potential
Western sells available capacity and energy to itsalternative components were used to develop the ¯
preference customers after all CVP project energyrepresentative ranges of impacts because the
use requirements are met, specific components of the CALFED Program

have not been defined for the purpose of this ¯
SWP and GVP Power Rates. The SWP is a net programmatic review. This range of components |
consumer of power because its project ener~,y usecovers all potential impacts.
exceeds the amount of energy generated at its ¯
hydroelectric facilities. Therefore, the SWP’s netIt is not known at this time how the changes in |
energy requirement, before eonsi.dering DWR’scapacity, energy generation and project energy
off-aqueduct power resources, is the appropriateuse caused by the CALFED action alternatives ¯
assessment variable to measure. The SWP’s net(aad related cost impacts) would be allocated
energy requirement under existing conditions isbetween the.CVP and SWP. Therefore the full
estimated to average 4,050 GWh over the 73-year range of related impacts on the CVP and SWP []
hydrologic record. DWR meets its net energyhave been defined to reflect this uncertainty. |
requirement by purchasing energy from a varietyAlthough unlikely, the capacity, energy
of sources.

¯ generation and project energy use impacts
described in this report could all be experienced ¯

Western’s current composite power rate isby the CVP at one extreme, or by the SWP at the
$20.6/MWh. DWR’s existing system energy rate other extreme. It is more likely these impacts
is millsperkilowatthour. would be shared by the CVP and SWP.

8,td.2 Etlvirorlmentai Power plants which may be modified were
identified and the existing and proposed

Consequences," Pol/ller nameplate capacities were defined in megawatts.
Produetgon and Energy Changes in capacity and energy generation were

defined when determining the impacts of changes
This section defines the potential impacts of thein operation. These changes, in operation would
Program alternatives on power production andbe caused by 1) the proposed physical
energy resources. A region-by-regionassessmentmodifications to the plants included in the
of potential power production and energy resoiareeCALFED action alternatives, 2) the projects in the
impacts is not .appropriate. Therefore, aNo Action Alternative, and 3) the proposed
description of potential impacts in the overallsystem operational changes included with full ¯
study area is provided, implementation of the CALFED Program.

8.5.2.1 Assessment Methods The operational, impacts assessed included
changes in available average and dry year

This ~seetion defines the methods used to assesscapacity, available average and dry year energy
impacts related to the power production and generation, and potential to provide ancillary
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services, such as regulation and reserves,under a deregulated market, because of the long-
Changes in annual and monthly project energy useterm perspective of the CALFED process.
were also assessed.

The following steps were taken to project the
The California DWR system operational modelfuture price of power in Californ.ia’s power
(DWRSIM) was used to define changes inmarkets. First, publicly available analyses of
available capacity and energy generation atfuture power Values in the restructured industry
affected state and federal hydroelectric facilities,were evaluated, together with market, power
Estimates of pumping energy at certain CVPanalyses prepared by the California
facilities, and monthly capacity for.all generatinginvestor-owned utilities and the California Energy
facilities, were estimated using a spreadsheetCommission. These were used to develop an
post-processortomanipulateDWRSIMestimatedestimated range of values for the Power
reservoir levels and flows. (Note to reader:Exchange.
DWRSIM is being enhanced to directly
incorporate the U.S. Bureau. of, ReclamationRe-operation of the affected, hydroelectric
PROSIM power module.) A total of eight may changes to energyfacilities resultin
operational scenarios have been defined toproduction and distribution, inciudingproduction ’
characterize the range of results for the CALFED ~shifts to ancillary services. Re-operation will also

These model scenarios also affect reservoir levels, changing the peakalternatives. sarlle

were used to define potential project energy usecapability of hydroelectric facilities with storage.
and relatedpower economics impacts. Results ofThe potential to provide ancillary services is
this included in the Power Production represented by the difference between the peakstudyare
and Energy supporting document, capability (adjusted for reservoir storage levels)

¯ and actual energy output at a given time.
The incremental impacts of the CALFED Program
alternatives were determined by comparing theThe value of the impacts of the CALFED
average and dry year model results under eachalternatives on the capability to provide ancillary
alternative to related conditions under the Noservices will depend on many complex factors,
Action Altemative. including bidding strategy and scheduling

flexibility within each month. Consequeritly, it is
The direct impact of the CALFEDProgram on the too speculative to assign values to the relative
power production costs of the SWP and CVP was impact of the alternatives on ancillary services
estimated based on available informationbased on changes in available capacity.
regarding variable costs of operation and "
maintenance, and operating costs of facilityIn order to determine changes in revenues from
modifications, required by the CALFED power salesupon!mplementationofthe CALFED
alternatives. The production costs of newalternatives, a range of long-run market clearing
facilities are estimated based on available costprices (MCP)was developed. The range covered
information and typical allowances for operationthe full cost of a new combined cycle facility to
and maintenance, the projection of the wholesale MCP. Because the

timing of energy generation affects its value, price
It was assumed that Westem’s preference powervariances during peak loads were considered in
customers .and DWR would obtain r~placementthe MCP analyses. ~
power from other sources as the amount i~f power
available for sale decreases and the. net energyIn determining the long-term power value
requirements of the SWP increase. The value of~ forecast, it was assumed that base-load combined
DWR’s replacement power was estimated basedcycle projects Will be needed. Therefore, the full,
on market prices that are expected to be presentall-in cost of a modem combined cycle facility

was used for the long-term power value forecast.
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The range of long-term average power priee.s cost of power and associated rates to levels ¯
established for this analysis was approximately that are higher than rates available in open-
15% and was based on the historical relationship market conditions. This would increase ¯
between on- and off-peak incremental rates for customer power costs for Westem’s |
PG&E. The ranges utilized for the low and high preference power customers to a point where
forecast are $0.0225/kilowatt hour (kWh) (off Westem power customers would likely switeh ¯
peak) to $0.026/kWh (on peak), and $0.03/kWh power providers, and could threaten
(offpeak) to $0.034/kWh (on peak), respectively, repayment of CVP capital and operating costs
in 1998 terms. The mid-point of the range of off- in a competitive market. Western’s preference ¯
peak prices was used to estimate the value of power customers also would be significantly
incremental pumping energy, and the mid-point affected if Weste.rn’s rates are higher than
range in on-peak prices was used to estimate the open market rates because they would ¯
value of changes in generation, experience negative economic impacts, |

including higher power costs and the possible
The rate impacts on Westem’s customers were loss of retail custbmers that may switch to ¯
estimated by developing a "composite energy cheaper sources ifthey have the opportunity. |
rate" which is the total revenue requirement to be The significance of SWP power-related
recovered from capacity and energy sales, divided impacts is measured by how they affect
by the amount of energy sales. This is in contrast DWR’s system energy rate and the net energy

!to the actual capacity and energy rates set by requirement of the SWP. Impacts to DWR’s
Western, and was used as a proxy for estimating system energy rate and the SWP net energy
the impacts of the alternatives, requirementwouldbe significant ifthey cause

DWR’s ~vater rates to increase significantly.
The DWR rate impacts Were estimated by The significance of DWRwaterrate impacts
calculating a "system energy rate", which is the. is addressed by the agricultural economics
net SWP cost of power divided by the SWP and municipal and industrial economics
energy requirements, resource areas.

!Energy use impacts (other than project energȳ Energy Use Impacts During and After
use) during and after construction were assessed. Construction. The significance of energy use
qualitatively. These types of impacts are impacts will be assessed in subsequent

Idescribed but will be assessed in more detail project-levelstudies. Subsequent studieswill
during subsequent project-level studies when have more detailed information about the
more detailed information about construction specific construction projects, changes in
procedures and conservation measures is operations that. would be required, and
available. ¯ proposed energy conservation measures to be

followed during and after construction.
8.5,2.2 Significance Criteria

° CVP Restoration Fund Power. Revenues.
Th,e. following significance criteria have been used The contribution of power customers to the
to gauge the significance of potential impacts CVP Restoration Fund is to be in proportion
caused by the CALFED action alternatives, to the CVP repayment obligation assigned to

power, unless increased to make up for a
° Impacts on Capacity, Energy Generation, reduction in contributions by water

Production Costs, and Related Rates. customers. Therefore, the key issue is
Impacts on the capacity of CVP hydroelectric whether Western’s power customers would ¯
facilities and the amount of energy generated experience a rate increase caused by an
at such facilities would .be significant and overall increase inthetotal funding obligation
adverse if such impacts increased Western’s of power customers to the CVP Restoration

I
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Fund. This could happen if the total revenueNew water demand, conveyance, pumping, and
from CVP water users (the other major other types of facilities. These facilities would
funding source for the fund) is reduced. Thechange the existing capacity and energy
significance of potential power rate increasesconditions as defined in the Affected Environment
from the power customer’s standpoint issection of this document. Tables 8.5.2-1 and
addressed by the next criterion. 8.5.2-2 summarize existing and No Action

Alternative capacity and energy resource
If Western is forced to raise power rates due conditions.
to an increase in the overall power funding
obligation to the Restoration Fund, Western’sDifferences in the estimated values for the key
customers could switch power providers. This assessment variables between existing conditions
type of impact would be significant if ratesand the No Action Alternative are in part
increase to levels that are higher than ratesattributable to enhancements to DWRSIM and~
available in open-market conditions. This- changes in assumptions that are reflected in the
would increase the power costs of Western’sNo Action Alternative results. Enhancements to
customers to a point where they would likely DWRSIM include modifications to 1) more
switch power providers; this in turn could,accurately estimate south-of-Delta deliveries, 2)
threaten repayment of CVP ¯ capital andbetter represent the San Joaquin River Basin, and
operating costs. 3) recognize other details regarding the Bay-Delta

system. Assumptions have been revised from
¯ Impacts on DWR and Western Power existing conditions assumptions to recognize

Customers. Western preference CVP demands consistent withand its increasedSWPand

power customers would experience year 2020-level development.
significant and adverse impacts if Western’s
rates increase to the that they exceed the The Western rate and the SWPpoint compositeenergy
rates available on the open market. Such asystem energy rate in the existing conditions ease
situation would cause Western’s customers toare consistent with recent estimates published by
experience negative economic impacts asWestern and DWR. The value of supplemental
their power costs increase and their customerssales reflected in this estimate was revised to be
leave to find cheaper sources of power. DWR consistent with the value used t6 assess the impact
power customers rely on a range ofof changes in the CVP net available forenergy
alternative sources of power supply, and sale. In developing the No Action Alternative

purchases from DWR do not represent a case, supplemental purchases were deleted from
major long term resource to such customers,the analysis. This occurs because Western’s

marketing plans for year 2004 and beyond do not
8.5.2.3 Comparison of No Action Alternative call for Western to purchase any power for re-sale

to Existing Conditions to preference customers, except at the specific
request of individual customers, in which case the

The NoAction Alternative conditions are similarcost of such purchases is paid by the requesting
~to the existing conditions; however, they reflectcustomer. The subsequent estimate of Western’s
the expected state of power production and energycomposite energy rate under the No Action
economies under a year 2020 levelof Alternative is 21.59 mills/kWh.
development.

The DWR system energy rate estimate for the No
In addition to conditions described in the i~ffectedAction Alternative was also adjusted to reflect a
environment section, the No Action Alternativeconsistent assumption regarding the unit price of
would include: power purchases. In contrast to the increase in the

estimate of Western’s composite energy rate, this
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Affected No Action CALFED Action Alternatives (2020 Conditions)
Assessment Variables EnvironmentAlternative Alternative I          ’ Alternative 2 Alternative 3

(Existing (2020 IA, .1B IC 2A 2B, 2E 2D 3A 3B, 3H 3E, 3I
Conditions) Conditions) Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 Scenario 7 Scenario 8

Total Available Summer
Capacity (MW)
- Average Conditions 1,679 1,682 1,682 1,682to 1,829 1,682to 1,686 1,682to 1,829 1,682to 1,809 1,682to 1,706 1,682to 1,853 1,682to 1,853
- Dry Conditions 1,427 1,464 1,464 1,464 to 1,536 1,464 to 1,489 1,464 to 1,536 1,464 to 1,532 1,464 to 1,484 1,464 to 1,520 1,464 to 1,520
Total Annual Energy
Generation (GWh)

I- Average Conditions 5,265 5,248 5,248 5,248 to 5,751 ~5,248 to 5,346 5,248 to 5,751 5,248 to 5,622 5,248 to 5,369 5,248 to 5,819 5,248 to 5,819
- D~j Conditions .2,875 2,893 2,893 2,393 to 3,590 2,893 to 2,994 2,893 to 3,590 2,893 to 3,292 2,893 to 3,082 2,893 to 3,920 2,893 to 3,920
Total Annual Project .,
Energy Use (GWh)
- Average Conditions 1,563 1,577 1,577 1,577to3,699 1,577to2,117 1,577to3,699 1,577to3,026 1,577to2,410 1,577to4,204 1,577 to 4,~04
- Dry Conditions 1,252 1,159 1,159 1,159 to 3,097 1,159 to 1,364 1,159 to 3,097 1,159 to 2,145 1,159 to 1,648 1,159 to 4,640 1,159 to 4,640
Total Annual Energy

tO
Available for Sale~ (GWh)
- Average Conditions .3,702 3,671 3,671 3,671 to 3,228 3,671 to 2,053 3,671 to 2,053 3,671 to 2,597 3,671 to 2,959 3,671 to 1,615 3,671 to 1,515
- Dry Condition’s. 1,723 1,734 1,734 1,734to 1,630 1,734to493 1,734to493 1,734to 1,147 1,734to 1,433 1,734to(720) 1,734to720
Western Composite
Energy Rate (mills/kWh) 21.59 21.59 !21.59 to 56.61 21.59 to 23.43 21.59 to 56.11 21.59 to 35.67 21.59 to 24.97 21.59 to 73.55 21.59 to 73.55

~ Energy available for sale is equal to CVP maximum project generation minus CVP maximum project energy use. Negative values represent a net energy requirement.

Table 8.5.2-1. Comparison of Range in Potential CVP Power Production and Energy Conditions
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Affected No Action CALFED Action Alternatives (2020, Conditions)
Assessment Variables    EnvironmentAlternative Alternative 1                   Alternative 2 Alternative 3

(Existing (2020 1A, 1B 1C 2A 2B, 2E 2D 3A 3B, 3H 3E, 3I
Conditions) Conditions) Scenario 1 Scenario 2 Scenario 3 Scenario¯ 4 Scenario 5 Scenario 6 Scenario 7 Scenario 8

l~otal Available Summer
C~paeity (MW)
- Average Conditions 1,490 1,475 1,475 1,475 to 1,6221,475 to 1,4791,475 to 1,6221,4~5 to 1,602 1,475 to 1,500 1,475 to 1,646 1,475 to 1,646
- Dry Conditions 1,357 1,362 1,362 1,362 to 1,4341,362 to 1,3881,362 to 1,434 1,362 to 1,4311,362 to 1,382 1,362 to 1,4191,362 to 1,419
Total Annual Energy
Generation (GWh)

Average Conditions 4,362 4,898 4,898 4,898 to 5,4014,898 to 4,9964,898 to 5,4014,898 tb 5,2734,898 to 5,0204,898 to 5,4694,898 to 5,469
- Dry Conditions . 2,853 2,987 2,987 2,987to3,6842,987to3,0882,987to3,6842,987to3,386.2,987to3,1762,987to4,0142,987to4,014
l’otal Annual Project
Energy Use (GWh) "
i- Average Conditions               8,412 10,682 10,682 10,682to 12,804 10,682to 11,222 10,682to 12,804 10,682to 12,130 IO,682to 11,515 10,682to 13,309 10,682to 13,309!

Dry Conditions 6,212 6,777 6,777 6,777 to 6,982 6,777 to 6,982 6,777 to 8,715 6,777 to 7,763 6,777 to 7,267 6,777 to 10,259 6,777 to 10,259
l’otal Net Energy

Requirement~ (GWh)
- Average Conditions              4,050       5,784       5,784 5,784 to 7,402 5,784 to 6,226 5,784 to 7,402 5,784 to 6,858 5,784 to 6,496 5,784 to 7,840 5,784 to 7,840
- Dry Conditions .3,359 3,791 3,791 3,791 to 5,031 3,791 to 3,894 3,791 to 5,031 3,791 to 4,377 3,791 to 4,091 3,791 to 6,245 3,791 to 6,245
System. Energy Rate
(mills/kWh) 26.69 26.69 26.69 to 33.60 26.69 to 27.57 26.69 to 33.00 26~69 to 30.36 26.69 to 28.11 26.69 to 33.87 26.69 to 33.87

~ The SWP’s net energy requirement is equal to SWP maximum project energy use minus SWP maximum generation.

Table 8.5.2-2. Comparison of Range in Potential SWP Power Prodnction and Energy Conditions



adjustment .yielded a reduction in the estimatedA minor and temporary adverse impact would ¯
SWP system energy rate. The estimates ofoccur during construction if a storage site with
Western’s composite energy rate and the SWP.existing hydroelectric facilities is selected. ¯¯" system energy for the No Action Alternative caseTemporary disruptions ofhydrogeneration would
provide a consistent benchmark for evaluating thebe necessary during construction as new
rate impacts of the CALFED action alternatives, hydroelectric capacity is added or as the dams at ¯

existing storage sites are enlarged.
8.5.2.4 Comparison of Program Alternatives

to No Action Alternative ’ During .operation, both energy generation and ¯
project use loads are estimated tO increase under

All Regions Configuration 1C as compared to the No Action
Alternative. However, the increase in energy ¯

The impacts to power production and energygeneration is much smaller, estimated .to be
resulting from the storage and conveyanceapproximately 500 GWh annually, while the
p̄rogram element Will ~vary by alternative, asincrease in project use loads is approximately ¯
discussed below. Impacts to power production2,100 GWh on an average annual basis, resulting

and energy resulting from other programin apotential reduction in net energy available for
elements, such as ecosystem restoration, do notsale for Western, or an increase in net energy ¯
vary substanti.ally from one alternative to anotherrequirements for the CVP, of about 1,600 GWh. |
at the programmatic level. Therefore, theThe net reduction in dry years is estimated to be
discussions of environmental consequencesabout 1,200 GWh. ¯
as.sociated with other program elements are not
grouped by alternative. In those cases where noProject use loads are projected to increase
environmental impacts have been associated withthroughout the year.’ Generation also increases, []
a program element within a region, the programbut more modestly,.in all but the summer months, |
element is not discussed, when on-peak generation is likely to be most

highly valued.
Storage and Conveyance

Configuration 1C includes the addition of storage
Alternative 1 north of the Delta. The net effect is an increase in

estimated dry year capacity in each month, with
SWP and CVP Capacity, Energy Generation. relatively larger increases in the fall and winter,
Alternative 1 may include new water storagesmaller increases in the summer, and the smallest

" ~facilities if Configuration 1C i~ chosen.,increases in early spring. Additional storage
Configurations 1A and 1B do not include newyields both increased capacity and increased ¯
storage facilities. If Configuration 1C isenergy generation,
implemented, new hydroelectric capacity would
be added to existing or new storage sites in theCVP and SWP Power Production and Replacement
Sacramento River Region. It is not known at thisCost Irnpacts. Western or DWR could experience
time what reservoir sites would be selected underchanges in power production and replacement
this alternative. ¯ So long as a reasonable amountcosts as they incur capacity and generation
of discretion exists for scheduling pumping andimpacts, or have to replace lost capacity or
generation at these new facilitie~ on a daily basis,energy..Changes in power production costs would
a positive impact on capacity resources wouldlikelyhave to be passed on to power customers
result. Energy would be required to fill thesevia rate changes.
additional sto~age facilities, and although energy
would be recovered when water is released,Westem’s Preference PowerCustomersandDWR. In
operation of such facilities may increase energythe short term, power providers are expected to
use.
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replace lost capacity and energy with power fromapproximately 18%. Alternatives 1A and 1B
the open, or "spot," market. This will help would notcausepowerrate impacts.
minimize adverse and short-term production cost
impacts caused bythe CALFED alternatives sinceThe allocation of joint use costs and power costs
power rates on the open market may remainbetween the CVP and SWP systems, and the
relatively flat for some time as the transition to acontribution of CVP project use power to meet the
competitive electric market continues. The staffcost of additional pumping energy requirements,
of the California Energy Commission forecasts amay impact these results.
deeline in real market clearing energy.prices from
1998 to 2001, with prices not returning to 1998 Impacts on Western and DWR PowerCustomers.
levels until 2007 (California Energy CommissionWestern power customers would experience
1997). By minimizing their production and significant impactsunderthis alternative. These
replacement costs, power providers such asimpacts would be caused by the expected increase
Western and DWR can delay rate increases for asin Western power rates described above. The rate
long as possible. In the long term, after currentincrease would increase the power costs of
surplus power conditions end, power rates areWestern’s customers, and many of the power
expected to reflect the costs of constructing andcustomers that are utilities could experience a
operating the most economic generation projects,competitive disadvantage since they would likely

need to increase their rates to their own
Some indirect and adverse environmental impacts,customers. The mitigation strategies described in
could occur as Western’s power customers andSection 8.7.2.5 would avoid these, significant
DWR obtain replacement power sources. Theseimpacts.
replacement sources would be needed by
Western’s customers as the amount of energy.DWR power customers would not experience
available for sale by Western declines under thissignificantimpactsfromtheexpectedincreasesin
CALFED alternative. DWRwould need to obtain DWR rates. These customers purchase power
replacement sources as the SWP’s net energy,from a variety of sources and they do not have
requirement increases. Some of the replacementfirm contracts with DWR. theHowever, water
power could be from fossil fuel plants. Ancustomers of the SWP could incur increases in
increase in the use of fossil fuels could causetheir water charges to cover increases in power
adverse air quality and other environmentalcosts requiredtodelivertheirallocationsofSWP
impacts. The potential significance of thesewater. The significance of the potential impact on
impacts is addressed in the discussion of airSWP water charges is addressed in Section 8.6.
quality environmental consequences (Section 6.6).

Impacts on Power Payments to the CVP Restoration
There is no impact on power production andFund. Each Alternative 1 configuration is
energy values under Configurations 1A and lB.estimated to result in the same or watergreater
Configuration 1C yields both increased generationdeliveries to agricultural and M&I water users, as
benefits and increased pumping energy expenses,compared to the No Action Alternative. This
with the net effect being an increase in estimatedwould allow the overall target contribution to the
production and replacementcosts of 0 Restoration Fund from water users to b~ met
approximately $40 million per year. under this alternative. If water deliveries

decreased under the alternative, and given the
Western andDWRPowerRate Impacts. The potential water rate cap in effect, the overall contribution of
impact of. Alternative 1C on the Western power users to the fund would need to increase to
composite energy rate, as compared to the Nomake up for the shortfall in total water revenues
Action Alternative, could be an increase of asto the fund. This potential impact on power users
much as 108%. The change in the SWP systemis not expected since the total funding obligations
energy rate is projected to be an increase of
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of water users are expected to be met under thisWater Quality. A primary focus of the Water
alternative. Quality Program is source control, in which mine

drainage, urban and industrial runoff, and
Under Alternative 1C, in a worst case scenario agricultural drainage are addressed. These
where all increased project use is allocated to theelements may have indirect energy impacts,
CVP, and Western’s composite rate were rendereddepending on the specific measures that are
uneconomic in a deregulated market, Westerneventually implemented. These impacts would
may be unable to sell .energy and recover cost~,primarily include temporary increases in energy
including payments to the Restoration Fund. use to implement source control measures.

Examples of implement.ation, procedures that
Each Alternative 1 configuration is estimated towould use energy include earthwork with heavy
result in the same or greater water deliveries tovehicles, and equipment necessary for installing
agricultural and M&~I water users, as compared to structural water quality controls. Long-term
the No Action Alternative. As a reault, a shortfall beneficial impacts would occur as water" quality
in contributions by CVP water Customers to the improvements reduce treatment requirements.
CVP Restoration Fund is not expected. Therefore,
no negative impact on power users is expectedWater Use Efficiency. Water conservation actions
under Alternative 1.. that are implemented as a result of the program

are expected to lead to reductions in M&I water
(Note: If costs allocated to CVP water customers and energy use, but may lead to increases in
decrease their ability to pay their target share ofagricultural power use. The specific water
contributions to the Restoration Fund, then theefficiency measures would be determined by local
obligations of CVP power customers may bewater districts and users. While specifieoM&I
increased, even without application of the ratemeasures and their impacts can not be defined at
cap. Until costs are allocated, it is too speculativethis time, it is likely that the amount of energy
to estimate whether changes in the CVP waterused directly and indirectly by water users would
customers’ ability to pay would affect CVP power be reduced as their water use declines. Examples
customers’RestorationFundobligations.) of the types of energy-related impacts that would

likely occur once the measures are successfully
Ecosystem Restoration. Energy use would likelyimplemented are listed below.
increase during implementation of this program
due to eonstnaction activities related to wetlands̄ Urban water users would experieiace
creation and other restoration activities. Some reductions in water heating requirements as
increase in energy use to maintain restored areas their water use declines. Most of the energy
is likely, including pumping to deliver water to savings would be in the form of reductions in
restored wetlands, the amount of natural gas that is used to

water heaters.power
Energy use would decrease on lands retired from
agricultural uses underthis program. Many types̄ Reductions in urban water demands would
of energy-consuming agricultural practices would reduce pumping and treatment requirements
no longer occur on these lands, including tilling, for M&I water districts, thus saving
harvesting, and applying fertilizer and pesticides, additional energy.
These energy savings would occur on
approximately 130,000 to 190,000 acres in the° More efficient use of environmental
Delta Region and on about 35,000 to 100,000 diversions would reduce pumping
acres in the Central Valley. requirements in certain areas and would lead

to more energy savings.
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¯ The water recycling element of the programtreatment facilities if the transfers require an
would potentially delay the construction ofincrease in pumping or treatment requirements.
new supply projects and related energy use
during construction, operation, andCoordinated Watershed Management. In the short
maintenance of the projects. On the otherterm, CoordinatedWatershedManagementwould
hand, water recycling projects would increaserequire relatively minor amounts of energy
the use of energy if they require increasedcompared to the amount required to construct the
treatment and new pressurized distributionmajor storage, conveyance, and levee
systems. This would occur in areas whereimprovement elements of the other programs.

¯ recycling p.lants are at the "tail-end" of waterSome energy would be .required to implement
systems, or downhill from end-users that useactivities in both the upper and lower watersheds
the recycled water, as fish migration barriers are removed, unstabl.e

levees are repaired, stream banks are stabilized,
o Agricultural water users may increase energyand riparian habitat is improved.

use as they switch from gravity-fed irrigation
systems to sprinkler systems. The minor, temporary, and adverse energy

impacts would be outweighed by the positive and
In the short term, energy use would increaselong-term reductions in energy use..The related
during the implementation phase of the specificimprovements in water quality could reduce water
conservation measures. Over the long term, thetreatment requirements and associated energy
installation of conservation devices and otherrequirements at treatment plants. By reducing
efficiency measures may decrease energy "stressors" and damaging land use practices,overall
use ih the study area, depending on the extent tō watershed management would indirectly reduce
which increased agricultural pumping in supportthe amount of energy used by related land use

sprinkler irrigation practices. Examples damaging useof implemented.. of land
practices include harmful aspects of logging,

Levee System Integrity Program. This program agricultural pesticide and fertilizer applications,
would direct impacts during and livestock grazing.cause energy
construction. Levee system modifications are
relatively energy-intensive activities during theirAlternatives would likely change flows in streams
construction phases as is needed to power below CVP and SWP facilities. This in turn wouldenergy
construction equipment, worker vehicles, pumps,likely affect available capacity and energy
and other equipment. While the leveegeneration at hydroelectric facilities that are not
modifications would require the use of energy inpart of the CVP or SWP, but that are located
the short term, they c.outd avoid long-term leveedownstream in the same watershed. These other
maintenance procedures that would have to behydroelectric facilities may include a city of
conducted without major improvements to theRedding plant on Clear Creek, Oakdale, and
system. This would be a beneficial impact in theSouth San 3oaquin Irrigation District plants in the
long term and could help offset the additional useStanislaus River basin, Friant Power Authority
of energy in the short term. plants on the San Joaquin River, and the

Monticello Power Plant at Lake Berryessa.
Water Transfers. Energy use would increase in
areas receiving new water supplies under theSpecific impacts on these other hydroelectric
Water Transfer Program if the water deliveriesfacilities could be beneficial or adverse and
result in new urban or agricultural uses that couldcannot be defined at this time. A wide range of
not occur without the deliveries. Water transfersCVP and SWP operational changes are currently
also may increase energy use at pumping andbeing assessed during the CALFED study. Until

more specific information about the potentially
affected facilities and timing and magnitude of
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CVP- and SWP-related operational changes on Project use loads are projected to increase slightly
specific stream reaches are available, it is toothroughout the year with slightly larger increases
speculative to define the related impacts on otherin the late fall, and smaller increases in winter
hydroelectric facilities. The magnitude ofwith Configuration 2A.~Generation also increases
capacity and energy impacts on otherduring most months, but more modestly. In the
hydroelectric facilities would vary on a case-by-summer months, when on-peak generation is
case basis, depending on the nature of any re-likely to be most highly valued, a slight increase
operation, including how such re-operationin generation is estimated for July, and a slight
changes with water-year type, and the projecteddecrease for August.
seasonal, weekly,~ and daily variations. The
impacts on other facilities would be influenced byA substantial increase in project use loads during

¯ not only the hydrology changes caused by themost months of the year would result from
CALFED alternatives, but also by the amount ofConfigurations 2B and 2E. Generation also
water in storage at affected facilities when theincreases during most months, but is nearly the
hydrology changes occur, by utility-specificsame during the summer months, when on-peak
water, power, and environmental demands that aregeneration is likely to be most highly valued.
in place at the time of the hydrology changes, and
by the daily, weekly, and monthly operationalProject use loads are projected to increase
characteristics of the affected facilities, substantially throughout the year. under

Configuration 2D. Generation also increases
Alternative 9 during most months, but only slightly.

SWP and CVP Capacily, Energy Generation and .There is no significant new storage in
Project Energy Use Impacts. Configurations 2B and Configuration 2A. However, average reservoir
2E of this alternative include new surface waterlevels are generally projected to be higher in a dry
storage projects that would be located in both theyear, potentially resulting in an increase of
Sacramento River and the San Joaquin Riveravailable capacity.
regions. Configuration 2D would involve.
additional storage in the San Joaquin River.Significant additional storage is planned in
Region only. Therefor.e, if one of theseConfigurations 2B and 2E, and increased
configurations is implemented it couldcause theavailable capacity is projected during all months.
same types of impacts to existing hydroelectric
facilities described in Alternative 1. Additional ~torage is planned only south of the

Delta in Configuration 2D. Increased available
During Operation, both energy generation andcapacity is projected during all months.
project use loads are estimated to increase under
Configuration 2A as compared to the No Action CVP and SWP Power Production and Replacement
Alternative. However, the increase in energyCost Impacts. Configurations 2A, 2B, 2D, and 2E
ge.neration is much smaller, estimated to bewould all yield some benefits of increased
approximately .100 GWh annually, while thegeneration but these are overshad6wed by
increase in project use loads is approximately 540increases in the cost of additional pumping energy
GWh on an average annual basis, resulting in arequirements, resulting in a net increase in power
potential reduction in net energy available for saleproduction and replacement costs. Configuration
for Western, or an increase in net energy’ 2A, which has no significant new storage, would
requirements for the CVP, of about 440 GWh. result in an increased net cost of about $11.2
The net reduction in dry y.ears is estimated to bemillion annually. Configurations 2B and 2E
about 100 GWh. would cause an annual net increase in costs of

approximately $40.6 million. Configuration 2D
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would cause an annual net increase in costs ofThe energy use impacts of the Ecosystem
$26.8 million. Restoration, Water Quality, Water Use Efficiency,

and Levee System Integrity programs included in
The other types of power replacement impactsthis alternative would be very similar to the
described for Alternative 1 also would apply to impacts caused by the similar programs included
this alternative, in Alternative 1.

Western and DWR Power Rate Impacts. The Alternative3
estimated impact of Configuration 2A on the
Western composite energy rate, as compared toSWP and CVP Capacily, Energy Generation and
the No Action Alternative, could result in anProject EnergyUse/mpacts. Configurations3B,3C,
increase of 9%. Configurations 2B and 2E could3H, and 3I of this alternative include new surface
result in an increase of 162% and Configurationwater storage projects that would be located in the
2D could result in an increase of 65%. Sacramento River and San Joaquin River regions.

Therefore, if one of these configurations is
The allocation of joint use costs and power costsimplemented it could cause the same types of
between the CVP and SWP systems, and theimpacts to existing hydroelectric facilities
contribution of CVP project use power to meet the described in Alternative 1.
cost of additional pumping energy requirements,
may impact these results. " ’ Both energy generation and project use loads are

estimated to increase under Configuration 3A as
Impacts on Westem and DWR Power Customers. compared to the No Action Alternative.
Western and DWR power customers, and SWP However, the increase in energy generation is
water customers, would experience the same typesmuch smaller, estimated to be approximately 120
of impacts under this alternative as describedGWh annually, while the increase in project use
above in the power customer impacts section forloads is approximately 830 GWh on an average
Alternative 1. annual basis, resulting in a potential reduction in

net energy available for sale for Western, or an
Impacts on Power Payments to the CVP Restoration increase in net energy requirements for the CVP,
Fund. Each Alternative 2 configuration isofabout710GWh. The netreductionindryyears
estimated to result in the same or greater wateris estimated to be about 300 GWh.
deliveries to agricultural and M&.I water users, as
compared to the No Action Alternative. Pumping energy requirements are projected to
Therefore, for the same reasons explained in theincrease in the spring and fall, with smaller
Alternative 1 section, Alternative 2 does not haveincreases in the winter, and very little change in
the potential to increase power-related RestorationJuly and August under Configuration 3A.
Fund funding requirements.. It would thus not notably summerGenerationalsoincreases in the
cause related adverse impacts on Western’s powermonths, when on-peak generation is likely to be
customers, most highly valued, with more modest impacts the

rest of the ~’year.
As discussed with Configuration 1 C, however, the
potential for Western’s composite rate to increaseWith Configurations 3B, 3E, 3H, and 3I,
to the point where Western’s is no longer substantial increases in pumpingenergy energy
economically competitive in a deregulatedrequirements are projected through the year, with
environment exists. In this worst case, theslightly smaller increases in July and August.
cessation of Western power sales would result inEnergy generation also increases in most months,
a subsequent cessation of payments to thebut some decrease in July energy is projected,
Restoration Fund. with little change in other summer months. As

shown in Table 8.5.2-1, CVP generation may be
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insufficient to meet the pumping energy Impacts on Western and DWR Power Customers.
requirements of Configurations 3B, 3H, 3E, andWestem and DWR power customers, and SWP
3I. water customers, would experience the same types

of impacts under this alternative as described
There is no significant new storage inabove in the power customer impacts section for
Configuration 3A; however, slightly~ higherAlternative 1.
reservoir levels result in a small increase in
estimated dry year summer capacity. Impacts on Power Payments to the CVP Restoratibn

Fund. Each Alternative 3 configuration is
New storage both north and .south of the Deltaestimated to result in the same or greater water
included in Configurations 3B, 3E, 3H, and 3Ideliveries to agricultural and M&I water users, as
provide substantial increases in capacity duringcompared to the No Action Alternative.
the fall and winter, with somewhat smallerTherefore, for the same reasons explained in the
increases during the summer, when capacity isAlternative 1 section, Alternative 3 does not have.
most valuable, the potentialto inereasepower-related Restoration

Fund funding requirements. It would thus not
CVP and SWP Power Production and Replacement cause relatedadverseimpacts on Western’s power
Cost Impacts. Configurations 3A, 3B, 3E, 3H, and customers,
3I would yield slight increases in the value of
generation, but they are overshadowed byAs discussed with Configuration lC, however, the
increases in the cost of additional pumping energypotential for Western’s composite rate to increase
requirements, resulting in a net increase in powerto the point where Western’s energy is no longer
product!on and replacement costs. Configurationeconomically competitive in a deregulated
3A, which has no signifie.ant new storage, wouldenvironment exists. In this worst case, the~
result in an increased net cost of about $18.2cessation of Western power sales would result in
million annually,, while Configurations 3B, 3E,a subsequent cessation of payments to the
3H, and 3I would cause a net increase in costs ofRestoration Fund.
approximately $51.8 million per year.

The energy use impacts of the Ecosystem
The other types of power replacement impactsRestoration, Water Quality, WaterUseEffieieney,
described for Alternative 1 also would apply to and Levee System Integrity programs included in
this alternative, this alternative would be very similar to the

impacts caused by the related programs included
Western and DWR Power Rate Impacts. The in Alternative 1.
estimated impact of Configuration 3A on the
Western composite energy rate, as compared to8.5,2.5 Comparison of Program Alternatives
the No Action Alternative, could result in an to Existing Conditions
increase of 16%. All other Alternative 3
configurations could result in an increase of 241%Comparison of Program Alternatives to existing
in the Western composite energy rate. conditions indicates that:

The allocation of joint use costs and power costs̄ All potentially significant adverse impacts
between the CVP and SW’P systems, and the that were identified when compared to the No
contribution of CVP Project Use power to meet Action Alternative would still be considered
the cost of additional pumping..energy significant when compared to existing
requirements, may impact these results, conditions.
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¯ No additional significant ,environmental would .pay a greater share of the cost
consequences have been identified when increases associated with implementing the
Program effects are compared to existing alternatives.
conditions as opposed to No Action.

¯ Assigning costs associated with additional
¯ The beneficial effects of the Program would pumping requirements to the beneficiaries of

still be beneficial when compared to existing such increased pumping is also a potential
conditions, mitigation strategy for reducing the impact on.

the DWR system energy rate and on
8.5.2.6 Significant Impacts and Mitigation           customers of the SWP.

Strategies
¯ Other. mitigation strategies include other

The significant and adverse impacts of the options for avoidingsignifieantWesternrate
CALFED alternatives on Western and its power increases. For example, federal legislation
customers would be caused by Western’s rates could be passed to reduce Western’s share of
increasing to the point that they would be higher CVP repayment obligations, thereby reducing
than open market rates. Therefore, Westem’s Western’s revenue requirements and the rates
rates would no longer be competitive and that Western must charge its preference
Western’s customers would no longer enjoy rates customers.
that have historically been less expensive than
other sources. It should be noted the results of this analysis and

conclusions regarding impact significance could
The f011~wing mitigation strategies are designedchange once joint use costs are defined and
to help reduce the magnitude of Western’s rateallocated to power, and the power-related costs of
increases under the CALFED alternatives and tothe CALFED action alternatiyes are allocated
keep Western’s rates below open market rates, among the CVP and SWP.

¯ Costs to CVP Project Energy Useallocated
are covered by revenue received from CVP
water users, natural resource agencies and
other environmentalbeneficiaries.Consistent
with current practice for projects authorized
under Reclamation Law, rate impacts have
been estimated that theseassuming
beneficiaries of increased Project Energy Use
pumping requirements pay approximately
30% of the estimated cost of replacement
energy, and that preference power customers
make up the difference through increased                             ~
rates. If the rates paid on behalf of these
beneficiaries of increases in project use
energy were based on the market cost of that
.energy, then Western rate impacts could be
reduced to insignificant le,~els. This
mitigation strategy may require that
beneficiaries of the CALFED~alternatives
(natural resource agencies, other
environmental beneficiaries, and water users)
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i
8.6 REGIONALECONOMICS

I This chapter reviews the regional economies that
could be affected by implementation of the
CALFED Program. Implementation of CALFED
program elements could cause changes in land¯ No Action conditions are forecast to be similar
uses and in the use, price, and availability 9fto existing conditions adjusted for population
water. These changes would affect production,growth.
consumption, and investment decisions in the
agricultural, fishing and recreation, municipal and¯ Storage and Conveyance
industrial (M&I), and hydropower sectors. In Alternative 1 is expected to have adverse
turn, this would change the demand for goods andimpacts from loss of agricultural production
serviees, thereby directly and indirectly impactingand beneficial effects from increased
employment, income generation, and publicrecreation and water supply and reliability.
finance.

Alternative 2 would have similar impacts as
Agriculture, resource extraction (timber Alternative 1, but provide more benefieizl
harvesting and mining), animal husbandry, andeffects on recreation and water supply and
recreation are dominant industries for much of thereliability.
upper watershed study areas, influencing
employment rates, income generation, localAlternative 3 would have similar impacts as
government finances, and regional economicAlternative 2, but provide greater water supply
output. These industries are located on bothreliability to M&I users as a result of
private and public lands, as administered by theadditional conveyance flexibility.
U.S. Forest Service, Bureau of Land Management,
and state resource agencies. ¯ Ecosystem Restoration Program and Levee

Each of the program elements could potentially
System Integrity, Programs would remove
agricultural lands from production, resulting inaffect agricultural economies and production,
adverse economic impacts, but can also lead toalthoughtheCoordinatedWatershedManagement
beneficial economic impacts from increasedProgram would have negligible effects until

implemented .on ~large scale. In addition, therecreational opportunities. Beneficial impacts

quantity, reliability, andcostofwaterprovidedby also include improved flood control and

Storage and Conveyance components would affect
increased water supply, quality, and reliability.

agricultural users. Most adverse impacts are.the
resultofconvertingagriculturallandtootheruses,

° The Water Use Efficiency Program could

such as for habitat or for levee setbacks, or a improve the long-term viability of some

change in water use or quality that reducesagricultural lands, but mayultimatelyresultin

prc~dueti0n or increases costs. Improved flood conversion of some crop mixes. Water

control could benefit affected land values in thetransfers may result in some temporary land

Delta. fallowing during critically dry periods.

Overall, potentially substantial adverse impacts
for income, employment, and public finance are
projected to occur within the Delta Region,within the other study areas and within other

primarily due to Program effects on theindustries, they are expected to be negligible to
minor in magnitude. Areas of export will benefitagricultural sector.    Negligible-to-moderate

adverse effects are expected in the Sacramentofromimprovedwatersupplyreliability.Impactst0

River and San Joaquin River regions, andRegional Economics are summarized on Table

a!though some adverse impacts are likely to occur
8.6-1.
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3

I
~ 1A 1B 1C 2A 2B 2D 2E 3A 3B 3E 3H 3I

Delta Region
I

Employment

Bay Region
IEmployment o o. o o o o o o o o o o

Income Generation o o o o o o o o o o o o

Public Finance o o o o o o o o o o o o l

Sacramento River Region

Employment o o o o o o o o o o o o l
Income Generation o o o o o o o o o o o o

Public Finance o o o o ,o o o o .o o o o
I

San Joaquin River Region

Employment o o o o o o o o o o o o l
I

Income Generation               o    o    o    o    o    o    o. o    o    o    o    o

Public Finance o o o o o o o o o o o o
I

i SWP and CVP Service Areas Outside the Central Valley

Employment o o o o o o o o o o o o l
lIncome Generation o o 0 o o o o o o o o o

Public Finance o o o o o o o o o o o o

1NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

LEGEND: I
Level of Impact

¯ = Significant and unavoidable
D = Significant and mitigable []
o = Less than significant
[] = None
+ = Beneficial
U , = , Unknown

Table 8.6-1. Summary of Environmental Impacts Related to Regional Economics

I
I
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No Action Alternative. No Action conditions are expenditures. Most of these effects would be
expected to be similar to existing conditions,short term.
adjusted for population growth. Current economic
trends are projeetedto continue. Alternative 3 would have similar impacts as

Alternative 1. This would result in a loss of
Storageand Conveyance agricultural revenues of between $143 and $285

million. The additional storage facilities would
Alternative 1 would convert farmland, terrestrial,stimulate recreation and fisheries spending, from
and aquatic habitat for ecosystem restoration,$60 and $156 million per year, and provide up to
levee rehabilitation, and ~surface storage and$175 milIion per year in M&I savings.
conveyance features, resulting in adverse
economic impacts. Total revenue losses across allConfigurations 3B: 3E, 3H, and 3I would have
regions would be between $120 and $240 million,similar construction and operational impacts from
This would be a substantial impact in the Deltanorth- and south-of-Delta storage facilities as
Region, and negligible to moderate impacts, indiscussed for Configuration 1C, 2B and 2E.
other regions. There would be minor increases inConfigurations 3B, 3E, and 31 also include in-
recreational and fisheries sector expenditures,Delta storage facilities. Construction and
between $29 and $103 million per year, erectingoperation of storage facilities would generate new.
employment opportunities stimulating activity region duringeconomic withinthe the
regional spending. Configuration 1C wouldconstruction phase, resulting in moderate
involve north-of-Delta storage facilities, therebybeneficial impacts to income, employment,, and
.improving the reliability of water flows. Thisexpenditures. Most of these effects would be
would increase benefits to recreation andshort term.
fisheries, anc[ provide savings up to $149 million
per year for M&I water users. Construction and Ecosystem Restoration.. Implementing the
operation ofstorage facilities would generate newecosystem restoration program elements would
economic activity within the region during thewithdraw agricultural lands from production,
construction phase, resulting in moderateresultin.g in substantial adverse effects to
beneficial impacts to income, employment, andemployment, revenue generation, and public
expenditures. Most of these effects would befinance in the Delta Region, and minor to
short term. moderate effects in the other regions.

Alternative 2 would have similar impacts asWater Ouali~, Water Use Efficiency, and Water
Alternative 1. This would, result in a loss ofTransfers. Components oftheseprogramelements
.agricultural revenues between $140 and $280would have beneficial effects for most regions.
million. The north- and south-of-Delta storageImproved water quality and reliable water flows
facilities would stimulate recreation and fisheriesfrom water efficiency measures and new
spending, between $24 and $123 million per year,storage/conveyance facilities~ would result in
and provide up to $149 million per year in M&I substantial savings for M&I water users.
savings. Likewise, these elements would increase business

opportunities in the recreation and fisheries
Configurations 2B and 2E would have similarsector, resulting in an increase in employment and
construction and operational impacts from north-regional spending: Water use efficiency .
of-Delta facilities as Configuration 1C. improvements in agriculture could helpstorage support.
Configurations 2B and 2E would also providethe long-term viability of production agriculture in
south-of-Delta storage. Construction andsome regions, providing a beneficial impact to
operation of storage facilities would generate newrural communities and regional economies. Water
economic activity within the region during theTransfers, to the extent they may involve
construction phase, resulting in moderatetemporary land fallowing or groundwater
beneficial impacts to income, employment, andsubstitution, could adversely impact local
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economies if adequate protections are notTotal personal income in the Delta Region
provided, counties has increased from 1970 to 1985. Farm

income as a portion of total personal income has
Levee System lntegrity. The leveesystemintegrity decreased since 1980 while income associated
program elements would convert agriculturalwith service and retail sectors has increased.
lands from production, resulting in adverse
economieimpacts. The increased flood protectionExisting Conditions. Existing economic output,
would have long-term economic benefits .foremployment, income, and population data are
farmlands set below water levels, presented in Table 8.6.1-1.

Coordinated Watershed Management. Coordinated The population in the Delta Region grew by 24%
watershed management measures would haveduring 1986 to 1995 at a rate similar to the state
beneficial impacts to fisheries and M&I wateraverage. Most of this growth occurred in urban
users through improved water quality,centers. As of the 1990 U.S. Census, Caucasians
Enhancement activities that remove farming,continuedto compose the largest proportion of the
cattle grazing, mining, and timber haivestingpopulation, although the relative proportion of all
opportunities in the upper watershed areas, wouldother ethnic groups has continued to rise.
likely have a negative effect on public finances
and result in foregone economic opportunities.The composition of employment within the D~lta
The magnitude of the impact, however, isRegioneountieshasremainedvirtuallyunchanged
expected to be minor given the limited amount ofsince 1986. Services (including recreation based),

animal-unitmonths (AUMs), andmining government, and trade accounted foracreage,
sites affected. Over the long term, this wouldapproximately 70% of total employment in the
result in negligible changes in employment,Delta Region counties in 1995. Agricultural
income, or economic output, Additionally, employment also remaine~l unchanged at an
improved land management pr.actices couldestimated 2% oftotal employment.
increase yields in these natural resource
industries. Since !986, total personal income in the Delta

Region counties has increased, dominated by the
8.6.  Affected Environment/ service sector. Median family incomes range from

Existing Conditions $35,000 in San Joaquin County to $52,000 in
Contra Costa County. Poverty rates in the
individual counties vary widely, from 7% in

8.6.1.1 Delta Region Contra Costa County to 17% in Yolo County.

Historical Perspective. From 1940 to 1985, the Total county property tax revenues for the Delta
population growth rate of the counties within the- Region counties increased steadily from the
Delta Region exceeded that of the state as a1985/86 fiscal year ($349 million) until the early
whole. Contra Costa County had the largest1990s($485 million). Property taxrevenues for
īncrease (611%), and San Joaquin County had thethe 1993/94 fiscal year ($332 million) indicate a
smallest (211%). The average annual growth ratesubstantial reduction in the amount collected by
in the Delta Region counties was approximatelythe individual counties due to the Education
4%. Reinvestment Augmentation Fund of 1992

In 1940, agriculture was the largest single
(ERAF).

employment sector in the Delta Region (21%),
followedclosely by manufacturing (19%). By
1985, the largest proportions of employment had
shiftedto the government, trade, and service
sectors.           .
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Total Employ Place Total
Region/Industry Final Industry Compens. Property i of Work Value Employ-

Demand Output Income Income Income Added ment
(billion (billion (billion (billion (billion (billion (1000s
dollars) dollars) dollars) dollars) dollars) dollars) of Jobs)

Ddta Region
A~riculture, Forestry, Fisheries 0.4 0.5 0.t 0.1 0.2 0.2 11
lMinin 0.2 0.2 0.0 o. 1 0.2 0.2 0
construction 1.1 1.2 0.3 o. 1 0.5 0.5 13
Manufacmrin~ 2.9 3.5 0.8 0.6 1.4 1.5 20
iTransportation, Comm., Utilities 0.6 1.1 ~- 0.3 0.3 0.5 0.6 8
~Wholesale, Retail Trade 1.3 ¯ 1.6 0.8 0.2 1.1 1.3 39
Finance, Insurance, Real Estate 1.4 1.9 0.4 0.9i 1.3 1.5 16
Services 1.9 2.6 1.2 0.5! 1.7 1.7 53
Govt. Enterprise & Special
Industry 1.2 1.4 1.1 0.1 1.2 1.2 34
Total 11.1 14.1 5.0 2.9 7.9 8.5 194
!Population, 1000s 348
Bay Region
[A~iculture, Forestry, Fisheries 1.2 !.5 0.4 0.3 0.7 0.7 29
Mining 3.6 3.7 0.3 1.5 1.8 2.5 5
Construction 14.8 16.9 5.2 1.6 6.8 6.8 165
Manufacturin~ . 66.0 79.8 20.6 14.2 34.8 35.8 437
Transp., Comm., Utilities 13.9 20.9 5.9 5.0 10.9 11.5 150
Wholesale, Retail Trade 23.3 29.1 14.6 4.2 18.9 23.4 626
IFinance, Insurance, Real Estate 24.9 34.4 7J0 16.5 23.6 27.3 262
[Services 35.3 51.3 22.9 10.3 33.2 33.8 969

¯ Govt. Enterprise & Special
!industry,              15.1 16.6 ° 13.7 0.6 14.0 14.0 406
Total 198.2 254.1 90.6 54.2 144.5 155.9 3,049
Population, 1000s 4,916
Sacramento River Region
A~riculture, Forestr~�, Fisheries 1.8 2.6 0.3 0.6 0.9 0.9 55
Mining 0.7 0.8 0.1 0.5 0.6 0.6 2
Construction 8.4 9.4 2.4i 0.8 3.2 3.3 100
Manufacturing 9.2 11.6 2.6 1.9 4.6 4.9 79
Transportation, Con-tm.,Utilitie~ 2.9 5.5 1.5 1.4 2.9 3.11 43

Retail Trade 7.9 9.4 4.9 1.2 6.2 7.5 254Wholesale,
Finance, Insurance, Real Estate 8.9 11..8 2.1 5.5 7.6 9.3 103
Services 11.1 14.5 6.4 2.7 9.2 9.3 314
Govt. Enterprise & Special
Industr;� 11.2 12.3 9.1 1.2 10.3 10.3 294
Total 62.1 77.9 29.5 15.8 45.3 49.4 1,244
Population, 1000s 2,352

Table 8.6.1-1 Existing Regional Economic Conditions
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Total Employ Place Total
Region/Industry Final Industry Compens. Preperty ~fWork Value Employ-

Demand Output Income Income Income Added ment
(billion (billion (billion (billion (billion (billion (1000s
dollars) dollars) dollars) dollars) dollars) dollars) of Jobs)

San Joaquin River Region
A~’iculture, Forestry, Fisheries 9.1 12.5 1.4 2.4 3.8 3.9 249
Mining 4.0 ¯ 4.4 0.2 2.3 2.6 3.1 5
Construction 7.1 8.4 2.1 0.6 2.7 2.8 89
Manu~aeturin~ 15.9 19.3 3.5 2.6 6.1 6.6 112
Transportation, Comm., Utilities 3.5 6.0 1.6 1.4 3.0 3.2 53
Wholesale. Retail Trade 6.9 8.8 4.7 1.2 5.9 7.2 240
Finance, Insurance Real Estate 6.5 9.2 1.5 4.6 6.1 7.5 77
Services 9.5 12.1 5.3 2.2 7.5 7.6 264
Govt. Enterprise & Special Industry 6.7 7.1 6.1 0.3 6.5 6.5 212
Total 69.3 87.9 26.4 17.71 44.1 48.4 1,302
Population, 1000s 2,759.0
SWP and CVP Servic~ Areas
A~riculture, Forestry, Fisheries 7.4 9.9 1.9 2.0 3.9 4.0 200
Mining 7.2 7.6 0.6 2.71 3.3 4.9 13
Construction 48.6 55.6 15. I 5.3i 20.5 20.7 578
Manufaeturin~ 153.3 189~0 48.3 35.3 83.6 85.5 1,384
Transportation, Comm., Utilities 25.0 47.0 12.7 11.6 24.4 26.0 365
Wholesale. Retail Trade 69.3 85.7 41.5 12.2! 53.6 68.1 2,044
Finance, Insurance, Real Estate 76.1 104.6 18.9 52.6 71.5 84.0 803
Services 106.4 153.8 66.8 30.0 96.8 98.7 2,884
Govt. Enterprise & Special Industry 46.5 51.8 41.6 1.6 43.1 43.1 1~329
Total 540.0 705.0 247.5 153.4 400.8 435.0 9,600
Ipopulation, 1000s 16,612

Table 8.6.1-1 Existing Regional Economic Conditions (Continued)
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8.6.1.2 Bay Region providing 20.8% of total household employment
in the region. By 1992, agricultural production

Historical Perspective. The population of the Bay provided 3.7% of total wage and salary
Region increased from about 4.54 million in 1970employment in the area, or about 37,000 jobs.
to 5.48 million in 1990,for an annual growth rate
of 2.25%..The growth rate slowed between 1990 From 1940 to 1992 the share of manufacturing
and 1995. employment fell from 12.2% to 7.8%.

TransportAtion, communications, and utilities
The largest employers inthe Bay Area region in(TCU) fell from 9.1% to 4.5%. Conversely,
1940 were services, wholesale and retail trade,during the same period, wholesale and retail trade
and. manufacturing sectors, respectively,increased from 18.4% to 23.2%, services
Agriculture, forestry, and fishing accounted forincreased from 17.7% to 23.6%, and government
3.8% of total household employment in theincreased from 8.2% to 26.9%. Currently, the
region. By 1992, agriculture, forestry, and fishinglargest proportions of wage agd salary jobs in the.
accounted for only 0.4% of wage and salaryregion are in the government, services, and
employment in the region, wholesale and retail trade sectors, respectively.

The San Francisco and Central Coast includingPatterns of employment growth in the Sacramento
watershed show River Region reflect the changing rural and urbanupper areassubregions a very

small percentage of income from the salmoncomplexion of the region. While production
industry compared with total personal income,agriculture provides less than 4 % of wage and
The within these salary employment, the percentage varies widelyrelativelylarge populations
subregions help explain the relatively smallamong the counties. In 1992, production
percentages. Personal income from commercialagriculture accounted for 33% of employment in
salmon fishing in the North Coast SubregionColusaCounty, 19% in GlennCounty, and 16% in
approached 2% of total personal income in theYuba County. However, it accounted for less than
region during the period from 1976 to 1980 but1% in Sacramento, Placer, and Nevada counties.
then fell more than 70% to 0.5% during the most
reeent period (1986 to 1990). Most upper watershed lands were rural, and

Supported predominately natural resource based
Existing Conditions. Table 8.6.1-1 shows industries including farming, livestock, grazing,
economic variables estimated for the Bay Region.timber harvesting, road construction, and mining.
The population in .1991 was estimated to be 4.92. Open space and natural resource extraction have
million persons, of which 3.05 million werehistorically dominated the majority of land in the
employed. Primary employers were services,upper watersheds of the Sacramento River
trade, and manufacturing. Total industrial outputRegion. With the Gold Rush and World War II,
was estimated to be $254 billion. Total employeemore land was grazed or brought into cultivation,
compensation was about $91 billion and propertymaking it a dominant industry in the area.
income was $54 billion.

Existing Conditions. Table 8.6.1-1 shows
8,6,1,3 Sacramento River Region Sacramentoeconomicvariablesestimatedforthe

River Region. In 1991, the regional population
Historical Perspective. The population increased was estimated to be 2.35-million persons, of

from about 1.227 million in 1970 to 2.209 million which 1 .24 millionwere employed. Primary
in 1990 for an annual growth rate of 8.26%. Theemployers were services, government, trade, and
growth rate slowed between 1990 and 1995. finance/insurance/real estate. Total industrial

output was estimated to be $78 billion. Total

In 1940, agriculture was the largest singleemployee compensation was about $30 billionand

employer in the~ Sacramento River Region,property income was $16 billion. Most ofthe
economic activity in the region is located in the
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Sacramento area and near Redding. Many smallextraction industries contributing most to the
communities are largely dependent on agriculture,economy. Economic uses of the open space

includes cattle grazing, timber harve.sting, mining,
Open space, agriculture, and resource extractionand recreation.- About one-third of this upper
remain the dominant features of the upperwatershed land ispublie, being national forest and
Sacramento River watershed basin. The lifestylepark lands, state parks, and recreation lands, and
is relatively rural, with most urban development inBureau of Land Management property.
towns ’along major transportation corridors.

8.6.1.5 SWP and CVP Service Areas Outside
8.6.1.4 San Joaquin River Region the Central Valley

Historical Perspective. The population increased The study area also includes service areas
from about 1..676 million in 1970 to 2.974 million receiving SWP water in DWR’s Central Coast
in 1990, for an annual growth rate of 7.72%. The Region and the Antelope Valley and Mojave
growth rate slowed between 1990 and 1995. River planning subareas of the South Lahontan

region.. Central Coast SWP contractors are in
In 1940, agriculture was the largest singleSanta Barbara and San Luis Obispo counties.
employer in the San Joaquin River Region. AtThese two counties are served by deliveries
that time, agricultural production provided aboutthrough the Coastal Aqueduct of SWP. This
one-third of total household .employment in theregion is economically influenced by Los Angeles
region. By 1992, agricultural productionprovided and San Diego.
less than 10% of total wage and salary
employment in the area, or about 93,000 j,obs.Historical Perspective. The first European use of
Currently, the largest proportions of wage andthe Central and South Coast regions involved
salary jobs in the region are in the services,Spanish settlement for ~rade and cattle production.
wholesale and retail trades, and governmentAfter statehood, the region grew quickly as
sectors, .respectively. agriculture, business, and industry took advantage

of the region’s warm Mediterranean climate. The
Open space and agriculture, with small farmingLos Angeles metropolitan area is now the second
communities, dominated the upper watersheds oflargest in the nation.
the San Joaquiri region until the 1960s. Although
agriculture, food processing, and natural resourceThe population increased from about 12.1 million
extraction remained the main industries of thein 1970 to 18.2 million in 1990, for an annual
upper watersheds, urban development began togrowth rate of 4.4%. The population growth rate
change the landscape following the 1960s. slowed between’ 1990 and 1995.

Existing Conditions. Table 8.6.1-1 shows Existing Conditions. Table 8.6.1-1 shows
economic variables estimated for the San Joaquineconomic variables estimated for the SWP and
Region.. In 1991, the regional population wasCVP Service Areas Outside the Central Valley.
estimated to be 2.76 million persons, of which 1.3The 1991 population was estimated to be 16.61
million were employed. P.rimary employers weremillion persons, of which 9.6 million were
services, agriculture/forestry/fisheries, trade~ andemployed. Primary employers were services,
government. Total industrial output wastrade, manufacturing, and government. Total
estimated to be $88 billion. Total employeeindustrial output wa.s estimated to be $705 billion.
compensation was about $26 billion and propertyTotal employee compensation was about $247.5
income was$18 billion, billion and property income was $153 billion.

Agriculture and open space are the predominant
land uses in the upper San Joaquin River
watershed, with agriculture and natural resource
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8.6.2 Environmental which each Program action orcomponent affects

Consequences: Regional water and land use within each region.

8~6.2.2 Significance CriteriaEconomics

8.6.2.1 Assessment Methods                    Levels of impact, are identified for employment

and income on the basis of potential changes in
The four economic sectors most likely to beseetoral employment within each region. The
directly affected by the CALFED Program are significance of employment impacts on social
agriculture, M&I (urban) water consumers, well-being is discussed in Section 8.2.4.
commercial fishing and recreation, and
hydropower. Specific economic impacts for each8.6.2.3 Comparison of No Action Alternative
sector are addressed in Sections 8.1, 8.2, 8.3, and to Existing Conditions
8.5, respectively. This section applies the
projected economic changes of each sector to

The No Action Alternative regional economicassess the general magnitude of direct and indirect
structure is assumed to remain similar to existingimpacts on regional economies. The primaryconditions. It is assumed thatthe present structureeconomic indicators assessed are employment,
of the California economy will continue with fastpersonal income, and public fmance.
growth rates in the service and high-tech sectors,
and slight declines in the heavy manufacturing,The fol10wing assumptions were made for the
mining, and agriculture sectors. It is also assumed
that overall baseline levels of production will

analysis:

continue to grow over the next two decades at a¯ Gross revenue per farmed acre is between
rate similar to the forecasted rate of population$500 and $1,000 per year, considering all growth.

agricultural lands potentially impacted by the
program (rangeland, pasture, and cropland).

The No Action Alternative economic data for
each region are provided in Table 8.6.2-1. These¯ 50direetj°bsarec~reat.edperlmilli°nd°llars data were obtained from the IMPLAN 1991of agricultural revenue, database and adjusted to account for the 2020

° Nonresidents spend 80% of their recreation population forecasts issued by the California

expenses in the region of destination, andDepartment of Finance.

nonresidents account for 25% to 40% of
expenditures depending on the region, 8.6.2.4 Comparison of Program Alternatives

to No Action Alternative
Employment multipliers were obtained from the
input-output Impact Analysis for PlanningThe impacts to regional economics resulting from
(IMPLAN) database to estimate secondary, or the storage and conveyance program element will
indirect, impact to employment levels, vary by alternative, as discussed below. Impacts

to regional economics resulting from other
The programmatic nature of this analysis does notprogram elements, such as ecosystem restoration,

support complete estimation of specific changes indo not vary substantially from one alternative to

economic values from actions another at the programmatic level. Therefore, theresulting Program
within each of the identified study areas. For this.discussions of environmental consequence
¯ analysis, the evaluation methodology hasassociated with other program elements are not
identified the overall level of magnitude andgrouped by alternative. In those cases where no

direction of potential regional economic impactsenvironmental impacts have been associated with

based on the description of Program actions fora program element within a region, the program
each alternative and an estimate of the degree toelement is not discussed.
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Total Employ Total Place Total
Final Industry Compens. Property of Work Value Employ-
Demand output Income Income Income Added ment
(billion, (billion (billion (billion billion (billion (1000s

Region/Industry dollars) dollars) dollars) dollars) dollars) dollars) of Jobs)
[Delta Region
Agriculture, Forestry, Fisheries 0.5 0.7 0.1 0.1 0.2 0.2 14

]Mining 0.3 0.3 0.0 0.2 0.2 0.2 0
3onstmetion 1.4 1.6 0.4 0.1 0.6 0.6 16

.Vlanufactudng 3.7 4.5 1.1 0.7 1.8 1.9 26

rransportation, Comm., Utilities 0.8 1.3 0.4 0.3 0.7 0.7 10
~7¢holesale, Retail Trade 1.7 2.1 1.1 0.3 1.3 1.7 50

Finance, Insurance, Real Estate 1.8 2.4 0.5 1.2 1.6 1.9 20
~ervices 2.4 3.3 1.5 0.6 2.1 2.2 .67
3ovt. Enterprise & Sp. Industry 1.6 1.7 1.4 0.1 1.5 1.5 44

Total 14.1 18.0 6.3 3.7 10.1 10.9 248

:Population, 1000s 445
Bay Region
~Agneulture, Forestry, Fisheries 1.5 2.0 0.5 0.4 0.9 0.9 ¯ 37

!M1mng 4.6 4.7 0.3 1.9 2.3 3.1 6

Construction 18.9 "21.5 6.6 2.1 8.6 8.7 ~210

;Manufacturing 84.2 I 01.8 26.2 18.1 44.4 45.7 558

Transp., Comm., Utilities 17.8 26.6 7.5 6.3 13.8 14.7 ’ 191

Wholesale, Retail Trade 29.7 37.1 18.7 5.4 24.1 29.9 799

Finance, Insurance, Real Estate 31.8 43.9 9.0 21.1 30.1 34.9 334

Services 45.0 65.5 29.3 13.1 42.4 43.1 1,237

Govt. Enterprise & Sp. Industry 19.3 21.2 17.5 .0.7 17.8 17.8 518

l’otal 252.9 324.3 115.6 69.2 184.4 198.9 3,891

Population, 1000s 6,273
~a~ramento River Region ,,
Agriculture, Forestry, Fisheries 3.1 4.5 0.5 1.0 1.6 1.7 97

Construction 14.8 16.4 4.3 1.3 5.6 5.7 176

.k, lantifacturing 16.1 20.4 4.6 3.3 8.0 8.6 138

!Transportation, Comm., Utilities 5.1 9.6 2.6 2.5 5.1 5.5 76

~rholesale, Retail Trade 13.9 16.5 8.6 2.2 10.8 13.2 445

Finance, Insurance, Real E~tate i5.6 20.6 3.7 9.6 13.3 16.4 ... 181
~ervices 19.5 25.5 11.3 4.8 16. I 16.4 550

~ovt. Enterprise & Sp. Industry 19.6i 21.6 16.0 2.1 18.1 18.1 515

rotal 108.9 136.5 51.8 27.7 79.5 86.5, 2,181

Population, 1000s 4,123

Table 8.6.2-1 No Action Alternative Economic Levels, Year 2020, 1992 Dollars
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Total Employ ?lace Total
Region/Industry Final Industry Compens. Property of Work Value Employ-

Demand Output Income Income Income Added ment
(billion (billion (billion (billion (billion (billion 1000s
dollars) dollars) dollars) dollars)’ dollars) dollars) 0f Jobs)

I San JoaquinRiver Region
IA~riculture, Forestry, Fisheries 19.6 26.9 3.0 5.2 8.2 8.4 533
Mining 8.6 9.4 0.5 5.0 5.5 6.7 11
Construction 15.3 17.9 4.5 1.3 5.9 5.9 192
Manufacturin~ 34.0 41.3 7.5 5.6i 13..2 14.2 240
i Transp., Comm., Utilities 7.5 12.8 3.4 3.0’ 6.4 6.9 114
IWholesale, Retail Trade 14.7 18.9 10.0 2.6 12.6 15.3 513
Finance, Insurance Real Estate 14.0 19.8 3.2 9.8 13.01 16.0 166
Services 20.3 26.0 11.3 4.7 16.0 16.3 566
Govt. Enterprise & Sp, Industr~�- 14.4 15.3 13.1 0.7 13.8 13.8 455
Total 148.4 188.3 56.6 37.9 94.5 103.6 2,790
Population, 5,9111000s
CVP & SWP Service Areas
A~Tieulture, Forestry, Fisheries 11.2 15.1 2.9 3. I 5.9] 6.0 305
Minin~      ¯ 11.0 " 11.6 0.9 4.2 5.1 i 7.5 20
Construction 74.0 84.6 23.0 8.1 31.2 31.4 879
Manufaeturin~ 233.3 287.6 73.5 53.8 127.3 130.1 2,106

Transp., Comm., Utilities 38.1 71.5 19.4 17~7 37.1 39.6 556
Wholesale, P~etail Trade 105.5 130.4 63.1 18.5 81.6 103.6 3,111
Finance, Insurance, Real Estate 115.8 159. I 28.8 80.0 108.8 127.8 1,221
.Services 161.9 234.1 101.7 45.6 147.4 150.3 4,389
Govt. Enterprise & Sp. Industry 70.8 78.8 63.2 2.4 65.61 65.6 2,022
Total 821.7 ’ 1,072.8 376.6 233.4 609.9 661.9 14,608
Population, 1000s 25,279

Table 8.6.2-1 No Action Alternative Economic Levels, Year 2020, 1992 Dollars (Continued)
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Delta Region could increase from $28 (Configuration 2A) to
$56 million per year (Configuration 2E), creating

Storage and Conveyance..                          between 250 and 1,300 new jobs.

Alternative t. Implementation of Alternative .1Alternative 3. Implementation of Alternative 3
would have substantial economic impacts towould have.impacts similar to Alternative 2,
employment, income, and public finance. Theexcept lost farm revenue could approach $184
conversion of productive farmland, terrestrial andmillion under Configuration 3H. Under this
aquatic habitats for levee system integrity, andscenario, more than 9,000 jobs may be lost. Due
storage and conveyance (Configuration 1 C) wouldto incr6ased business opportunities, the recreation
reduce farm revenues and labor requirements,and fisheries industries are expected to spend
Revenue lost is projected between $58 and $148more under all Alternative 3 configurations than
million per year, representing from 8% to 21% ofunder the other alternatives. The forecasted
regional agricultural revenue. Direct and indirectamount would be between $39 and $80 million,
job loss would be between 2,900 and 7,400, creating up to 1,900jobs. Configurations3B,3E,
representing 1.2% to 3.0% of regional jobs. Theand 3I include additional storage.
loss of property taxes would have a substantial
negative effect on public fmanee for county andEcosystem Restorat[on. The Ecosystem Restoration
municipal jurisdictionswithinthearea. Program would directly affect land and water

resources used for agricultural production within
Construction and operation of Storage facilitiesthe Delta area. There will be substantial losses to
would generate new economic activity within thefarm revenues, regional economics, and
region during the construction phase, resulting inemployment. Some of these effects would be
moderate beneficial impacts to income,offset anywhere-from less than 10% to more than
employment, and expenditures. Most of these30% by increased jobs and spending in the
effects would be short term. recreational and fisheries sectors. M&I water

users could also realize up to $2.6 million in
annual savings from improved water quality and

The reader is referred to Chapter 5, Section supply.
5.2 for a more detailed discussion On the
extent of acreage potentially impacted. WaterQuality. Potential regional economic impacts

from the Water Quality Program are expected to
be negligible to low. Improved water quality and

Additional stor.age ~and improved conveyanceimproved supply reliability through new storage
facilities would increase the supply and reliabilityand conveyance facilities (as proposed in
of surface water flows. This could also benefitConfiguration 1 C) would have beneficial effects
agricultural users and increase production levels,on fishing and recreation industries, a~d for many
The effects on public f’mance and regionalDelta M&I water users. The costs associated with
economics from the f’mancing of storage andany additional water availability are unknown at
conveyance are currently unknown, this time; however, it is estimated that up to $2.3

million could be saved by M&I industries.
Alternative 2. Implementatio.n of Alternative 2Recreational and fishery industries could increase
would have impacts similar to Alternative 1;regional spending from $14 million to $36 million
however, more agricultural land may be convertedper year, creating between 300 and 850 jobs.
for conveyance and storage facilities. This could
increase the total regional loss of agriculturalWater Use Efficiency. Water use efficiency could
revenues to $178 million per year, representinghelp support the long-term viability of production
25% of the regional total. Approximately ’8~900 agriculture in the Delta, providing a beneficial
jobs, or 3.6% of regional employment, may be
affected. Recreational and fisheries expenditures
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impact to rural communities and regionalCoordinated WatershedManagement. There would
economies dependent on agriculture, not be any long-term detectable changes in

employment, income, or economic output in the
Water Transfers. The voluntary transfer of water upper watersheds of the Bay Region. Restoration
that may occur out of the Delta region would notand structural improvement activities would
be expected to result in any significant economicproduce temporary direct and indirect jobs and
impacts to this region, spending in the region, resulting in a negligible to

minor beneficial economic impact. Once the
Bay Region projects are complete, employment, income, and

economic output would return to near pre-projeet
None of the program elements are expected tolevels.
produce Iong-t.enn adverse economic effects on
land and water resources Bay Region. Regionwithin the SacramentoRiver
Therefore, only negligible adverse impacts would
occur to the regional economy. Public finances areStorage and Cgnveyance
hot expected to be adversely impacted.

Alternative 1. Implementation of Alternative 1
Implementation costs associated with the Waterwould have low to moderate impacts to
Quality and Water Use Efficiency programsemployment, income, and public f’mance.
would have short-term impacts on incomeAgricultural land would be converted under
generation. Over the long term, incomeConfigurations 1A and 1B, and ~lightly more
generation might increase as a result of betteracres under Configuration 1C. Farm revenue loss
regional water quality and supp!y, is projected between $13 and $34 million per year

under Configurations 1A and 1B and between $22
Improved water quality and efficiency wouldand $66 million under Configuration 1C. About
benefit commercial fishing and recreation1% of the regional agricultural revenues could be
industries, and M&I water users. The resultingaffected. Between 650 and 3,300 jobs might be
increase in fishing and recreational opportunitieslost, representing less than 1% of all regional jobs.
is expected to generate from $3 to $5 million inSince agricultural spending and income are a
new spending under Alternatives 1 and 2, andsmall share of total regional spending and income,
from $8 tO $12 million under Alternative 3. These the net effect on personal income, employment,
expenditures would increase employment by aand public finance would be negligible.
small amount: 0 to 50 persons in Alternatives 1
and 2, and 80 to 120 persons in Alternative 3. Some of the agricultural job losses will be

mitigated by the construction and operation of
Additional water supplies created understorage and conveyance facilities under
Configurations 1C; 2B and 2E; and 3B, 3E, 3H, Configuration 1C. Construction and operation of
and 3I, could save users to $10.3 storage facilities would generate new economicM&I from$8.9
million per year. Impacts from water quality andactivity within the region during the construction
power production have not been estimated, phase, resulting in moderate beneficial impacts to

income, employment, and Most ofexpenditures.
Water Transfers. Water transfers may allow water these effects would be short term.
to be imported into the Bay Region, .augmenting
existing supplies and providing future waterAdditional negative regional economic impacts
supply reliability. This can benefit the regionalcould result from costs of the Water Quality and
economy as long as the source continues to beLevee System Integrity programs, and storage and
available. If the transfer is terminated, adverseconveyance. Costs are not yet available, so
economic impacts could occur as a result of theregional economic impacts cannot be quantified.
dependence on this water source.
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Improved water quality and improved supply detectable changes in employment, income, or
reliability would benefit recreation and fisherieseconomic output.
industries. Regional spending from these sectors
would increase from $3 to $17 million per year, Water Use Efficiency. Water use efficiency impacts
generating between 50 and 290 new jobs. Theare similar to those discussed for the Delta
greatest benefit would be realized underRegion.
Configuration 1C. Configuration 1C would also
save M&I water users up to $1.7 million. Water Transfers. Increased levels ofwater transfers

within or out of the region could have significant
Alternative 2. The only economic difference beneficial or adverse impacts, depending on the
between Alternatives 1 and 2 is thatmagnitude, timing, source of water, and pathway
Configurations 2A and 2D would provide between used to transport the water. Revenues generated
$0.1 and $0.8 million in M&I water supply by watertransferscouldaugmentlocaleeonomies
savings, compared to none under Configurationsif the transfer proceeds, are spent within the
1A and 1B: region. The transfer of water within the basin can

help improve the reliability of water for local
Alternative 3. Alternative 3 would have similarlands or communities that are water short. When
!mpaets as Alternative 1. Configuration 3A wouldtemporary land fallowing or groundwater
convertfewer acres from production, while the substitution is used as a source of water to
other.four configurations of Alternative 3 wouldtransfer, adverse impacts could occur..These
each convert proportionally more. These resultingimpacts would be minimal if appropriate
economic impacts would be similar to Alternativeprotections are in place.
1," Configurations 1A and 1C, irespectively.
Recreational and fisheries, industries wouldSan doaquinRiverRegion
benefit from increased opportunities, generating
from $8 to $28 million in new spending. ThisStorage and Conveyance

¯ would create between 90 and 330 new jobs.
Alternative 1. Implementing Alternative 1 would

Coordinated Watershed Management. Restoration have similar impacts in the San Joaquin River
and structural improvement activities wouldRegion as the Sacramento River Region. The
produce temporary direct and indirect jobs andprimary difference is that less agricultural land
spending in the region, resulting in negligible towould be converted. The loss in revenue would be
minor beneficial economic impact. Once thebetween $5 and $27 million, represent less than
projects are complete, employment, income, and0.1% of the regional total. Job loss would be
economic output would return to near pre-project between 200 and 1,350, also representing less
levels, than 0.1% of regional jobs. Therefore, effects to

the regional economy would be negligible to low.
Implementationofupperwatershedenhancements

~ would result in retiring agricultural lands locatedFrom $3 to $17 million in new spending would
adjacent to waterways in order to create a non- occur from the recreational and fisheries industry~
point sour.ce pollution buffer. Similarly, mininggenerating between 50 and 300 new jobs. The
activities and cattle grazing would be restrictedgreat~st benefits would be realized under
near waterways. Removal of land fromConfiguration 1C.
productive use would likely have a negative effect
on public finances and result in foregoneAlternative 2.~Alternative 2 would be similar to
economic opportunities. The magnitude of theAlternative 1, except that more productive
impact, however, is expectedto be minor and non-agricultural land might be converted for
significant given the limited amount of acreage,ecosystem restoration and new storage and
AUMs, and valid and patented mining sitesconveyance facilities. This additional loss in
affected. There would not be any long-termproduction would affect 0.1% of the total regional
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agricultural revenues and affect 0.1% of regionalannually. Impacts related to M&I water supply
jobs. These effects are considered.to, be low tosaving would be up to $2 million per year.
moderate adverse economic impacts.

8.6.2.5 Comparison of Program Alternatives
Some of the job loss and reduction in regional to Existing Conditions
spending would be mitigated from the
construction and operation of storage andComparison of program alternatives to existing
conveyance facilities under Configurations 2Bconditions indicates:
and 2E. Construction and operation of storage
facilities would generate new economic ’ activityQ All potentially significant adverse impacts
within the region during the construction phase, that were identified when comparedto the No
resulting in moderate beneficial impacts to Action Alternative would still be considered
income, employment, and ~xpenditfires. Most of significant, when compared to existing
these effects would be short term. conditions.

to new spending ¯ No additional significant environmentalFrom$3 $17 millionin would
occur from the recreational and fisheries industry,̄ consequences have been identified when
generating between 50 and 300 new jobs. The program effects are compared to existing
greatest benefits would be realized under conditions as opposed to No Action.
Configurations 2B and 2E.

In summary, the conclusions regarding the
The San Joaquin River Region stands to gainsignificance of project effects on regional
more than most regions from new water supplieseconomics when compared to existing conditions
since the region is relatively water scarce and thewould be similar to those compared to No Action.
cost is relatively expensive. M&I water supply
may generate up to $1.7 million per Year- 8.6.2.6 Mitigation Strategies

Alternative 3. Alternative 3 would have similar Mitigations are proposed as strategies in this
impacts as Alternative 2, Configurations 2B andprogrammatic document and are conceptual in
2E. nature. Final mitigations would need to be

approved by responsible agencies as .specific
Coordinated Watershed Management projects are approved by subsequent

Upper watershed effects would be similar to those
environmental review.

in the Sacramento River region. None of the economic impacts would be
considered significant; however, there would be

SWP and CVP Service Areas Outside the Central substantial adverse effects from agricultural land
Valley conversion in many areas. The following

measures would minimize the magnitude of
SWP and CVP Service Areas Outside the Central adverse agricultural impacts:
Valley would experience a pattern of impacts
similar to that diseussed for the Sacramento River̄ Phase project elements to allow local
and Bay regions. The main differences are that economies to gradually adjust to new
water quality changes would b.e more important conditions.
and beneficial, and potential benefits from
fisheries and recreational fishing would be less.̄ Minimize or avoid fallowing or shifting crops

that require high input and output
There would be no identifiable effect on expenditures.
agricultural lands, and effects on recreation and
related employment range from 20 to 200 jobs
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¯ Limit the amount of acreage that can bē Promote geographically broad-based water
fallowed in a given area. transfer.s and ensure that no one localized area

is involved in a disproportionately large
¯ Promote conjunctive use of surface and amount of transfer activity.

groundwater resources to encourage
maintenance of agricultural production in8.6,2.7 Potentially Significant Unavoidable
selling regions without adversely impacting Impacts
groundwater resources.

No significant economic impacts are expected.
¯ Limit the proximity and{.or capacity of wellsSubstantial effects on farm revenues and

that can be used to develop water either for aemployment may occur as agricultural lands are
direct groundwater transfer or groundwater converted to other uses.
substitution transfer.

¯ Operate a groundwater level monitoring
program to determine whether primping
should be shifted, terminated, or reduced in
any of the transferring pumps.

Mitigation measures for recreation sector
employees are:

¯ Configure transfers to minimize effects on
reservoir recreation.

¯ Ensure that all existing minimum instream
flow requirements on affected rivers and
reservoir minimum pools onaffected
reservoirs are met. ¯ ¯

Mitigation measures for both agricultural and
recreation sector employees are:

¯ Minimize job loss to the extent possible by
relocating facilities and shifting agriculture to
new areas.

¯ Provide job referral and placement services,
and job retraining.

¯ Compensate local governments for increased ’ -
demand for services resulting from labor
displacement.

I
¯ Compensate workers displaced by specific

transfers through such actions as augmenting
unemployment insurance benefits.

!
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I 8.7    CULTURAL RESOURCES

I Summary

Cultural resources consist of prehistoric and
historic and traditional culturalresources
properties. Prehistoric resources are physical¯ No Action. Additional development could
properties resulting from human activities thatimpact cultural resources.
predate written records. Prehistoric resources can
include village sites, temporary campsites, lithic* Storage and Conveyance could have Some

s̄catters, roasting pits/hearths, milling features,adverse effects on cultural resources within

petroglyphs, rock features, and burials, all regions ex.cept the SWP and CVP Service
Areas Outside the Central Valley.

Historic resources consist of physical properties,
structures, or built items resulting from human~o Impacts associated with the Alternative 3

activities that post-date written records. Historic isolated facility are expected to be the most

resources include both archeological sites andsevere.

architectural structures. Historic archeological site
types can include townsites, homesteads,

¯ Ecosystem restoration could adversely effect

agricultural or ranching features, mining-relatedcultural resources in all regions except the
SWP and CVP service areas outside thefeatures, and refuse concentrations. Historic

architectural resources can include houses, barns,
Central Valley.

and community structures such as churches,¯ Levee stabilization could adversely affect
schools, stores, post offices, and meeting halls.

resourcesin theDelta.

Traditional cultural properties are sites, locations,
or features .that are associated with cultural
practices or beliefs of a living ~bmmunity that are
(a) rooted in that community’s history and (b) that
are important in maintaining the continuingConveyance actions proposed for the Delta
cultural identity of the community. TraditionalRegion under Alternative 1 involve minor

cultural properties are most often associated withmo.difications of existing facilities or only short
Native American practices and beliefs; however,connectors. Disturbance is expected to be limited,

othe.r communities or cultural groups mayand adverse impacts are rated as minor.

acknowledge traditional cultural properties of
their own. TraditionalcuItural properties may beConveyance under Alternative 2 increases the

listed on the National Register of HistoricPlacesproposed potential for adverseactions and
(NRHP). Table 8.7-1 provides a summary of impacts.    Levee setbacks are viewed as a
environmental impacts related to culturalpotential moderate impact because of extensive

earth movement and the sensitivity for culturalresources.
resources located near water sources. Finally,

Delta Region. Cultural resources in the Deltaother adverse impacts to cultural resources
include flooding o1~ certain tracts, the acquisitionRegionwould experienceminorto moderate

adverse impacts from ecosystem restorationof land along the Mokelumne River, and the

projects and from levee stabilization and setbackrelocation of certain facilities.

efforts. Structural features associated with the
Water Quality Program may affect ctiltural ..
resources.
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!
I

ALTERNATIVE     ALTERNATIVE           ALTERNATIVE
IMPACT ISSUES 1 2 3

1A I IB 1C 2A I 2B I 2D ! 2E 3A I 3B ! 3E ! 3H 3I

Delta Region
IImpacts to cultural and historic

resources due to construction
activities and land use " ~ } } " } } ¯ I l } D D D D

I
conversions.

BayRegion

Impacts to cultural and.historic
resources due to construction
activities and land use
conversions.

Sacramento River Region

lmpacts to .cultural and historic
resources due to construction
activities and land use
conversions.

San Joaquin River Region

Impacts to cultural and historic
resources due to construction
activities and land use
conversions.

SWP and CVP Service Areas Outside the Central Valley

Impacts to cultural and historic
resources due to construction
activities and land use

D" [] [] [] D D [] D [] [] []    CI

conversions.

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other. ~

LEGEND:
Level of Impact

¯ = Significant and unavoidable
~ = Significant and mitigable
o =" Less than significant
[] = None
+ = Beneficial
U = Unknown

I
Table 8.7-1.. Summary of Environmental Impacts Related to Cultural Resources

I
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Alternative 3 contains projects that carry thepossibly moderate adverse impact to cultural
potential for major adverse impacts to culturalresources.
resources in the Delta because of the action’s
magnitude and the area’s archeologiealCultural resources within these regions would
sensitivity. Various conveyance alternatives existexperience, adverse impacts as a result of surface
to transport water from Hood to the Clifton Court water and groundwater storage, New reservoirs
Forebay. The alignment is potentially sensitiverepresent significant surface disturbance with high
since it partly falls outside peat soils, andconstruction and floodirig adverse impacts.
numerous waterways are crossed where culturalGroundwater storage offers some ofthe same
resources are likely to exist. Six previouslyadverse impacts because percolating basins are
recorded prehistoric sites and one historic site arerequired, but the overall scope of such projects is
found along the route. The route has not beenoften less than a new or enlarged reservoir.
īnventoried and unrecorded sites are undoubtedly
present. Finding buried archeological sites duringThe types of activities that could occur during the
construction also is possible, construction of a reservoir storage project include

construction ofdams~ channels, canals, spillways,
Alternative 3 also includes new water storageoutletworksfacilities, pumping plants, diversions,
within the Delta Region. The types ofirrigation and road crossings, and access roads;
construction aetlvities that could occur in theflooding of areas; and dredging and filling of soil.
Delta during development of additional storageAll of these ground-disturbing activities could
include reinforcement of levees, the constructionhave a significant adverse effect on NRI-IP-
of stations, siphons, and head differentials, properties or important cultural r~. sourceseligiblepump
All of these ground-disturbing activities couldwithin the project area.
have a significant adverse effect on any NRHP- .eligible properties or important cultural resourcesThe types of operation and maintenance activities
within the pi’oject area. Operation andthat accompany a reservoir project include
maintenance activities that could occur at newmaintenance of dams, channels, canals, spillways,
storage facilities include maintenance of levees,diversions, irrigation and road crossings, and
pump stations, head differentials, and siphons.. access roads. These activities may require limited
These aetivities may require limited construction,construction, dredging and filling of soil, and
dredging =and filling of soil and other ground-other ground-disturbing activities. All of these
disturbing activities. All of these activities couldactivities could have a significant adverse effect
have a significant adverse effect on NRI-IP- on NRHP-eligiblepropertiesorimportantcultural
eligible properties or important cultural resourcesresources within the project area. Additional
within the project area. adverse impacts could occur to NRHP-eligible

properties or important cultural resources within
Bay Region. Cultural resources in Suisun Bay andthe project area from vandalism or looting of
San Francisco Bay may experience some adverseartifacts ~esulting from increased public access to
impacts from implementing portions of thethe sites.
ecosystem restoration program.

SWP and CVP Service Areas Outside the Central
Sacramento River and San Joaquin River Regions. Valley. Implementing any of the alternatives
These regions are slated for a variety of projectswould not result in direct adverse impacts to
under the Ecosystem Restoration Program.cultural resources within the SWP and CVP
Habitat improvement, fiSh facilities, the relocationservice areas outside the Ceritral Valley. But the
of water facilities and the upgrade of structuresdelivery of water to nonagricultural areas may
are types of projects that would have a minor andcause growth above current projections. Resulting

development may have adverse impacts on
cultural resources within areas to be developed.
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they contain sand dunes and mounds that have!
8.7.1 Affected Environment/ been occupied in prehistoric times.

Existing Conditions
The landscape of the Delta Region is radically I

The historical perspectives, including prehistory,
different today than it was prior to farmland

ethnohistory, and history, for each region arereclamation. Reconstructed watercourses, areas
Iprovided in the cultural resources supportingpresently and formerly subject to tidal influence,

document. The followingdiscussionis a and other features of surface geology were used
as a basis for generating a predictive model of

!
summary,

prehistoric settlement patterns in the south Delta
Region. Further mapping of extinct watercourses8.7.1.1 Delta Region can help define areas of sensitivity for buried
p̄rehistoric sites. Age-dating the sediments on IThe majority of the Delta Region has not beenwhich sites are found may be useful in predicting

surveyed for e.ultural resources. Most of the earlythe location of sites from the same-chronological
archeologieal work in the region focused onperiod. Iprominent prehistoric mounds, during which time
additional prehistoric sites were identified.Much of the region has a long history of
Documentation of historic sites has largelyagricultural development. In these areas, iiatact

!occurred only in the last 20 to 30 years, surface or shallow subsurface deposits are

At least 171 sites within the Delta Region haveresourcesUnlikely tOareeXiSt.most Intactlikely surfaCeto existPrehist°riCin areas
Ibeen listed in the NRI-IP as individual properties

relatively unaffected by developmeat oror as districts. Six sites in the region have alsoagriculture, although subsurface deposits may

andbeen fourlistedareaS Californialisted as HistoricalCalifornia LandmarkS.points of
exist below the plow zone.or capped underneath

I
Historical Interest.

pavement or structures.

Historic Resources. Potential historic resources in
IPrehistoric Resources. Prehistoric site types thatthe Delta Region are largely related to agriculture;

have been recorded in the Delta Region includehowever, other types of resources also are present,
village sites, temporary campsit.es, milling-relatedincluding farmsteads, labor camps, landings for

Iactivity sites, and lithic scatters (Table 8.7.1-1).the shipment of agricultural produce, canneries,
Locations ¯ of recorded prehistoric sites in thepumping stations, siphons, canals, drains, unpaved
Delta Region have been entered into a Geographicroads, bridges, and ferry crossings. Forty known

IInformation System (GIS) for the region. Thishistoric sites coincide with prehistoric sites.
GIS layer reveals that prehistoric sites are notLabor camps generally consist of at least one
evenly distributed across the Delta Region.wooden bunkhouse or boarding house, a dining

iAlthough channel deposits, floodplains, andhall, a cookhouse, a washroom, and associated
basins make up approximately 40% of the totalbuildings. Landings, for the most part, are not
acreage within.the Delta Region, nearly 80% ofelaborate, consisting of a few pilings or a dolphin.

Iprehistoric sites are located within theseAt least three ferry crossings are present in the
landforms. In contrast, those landforms identifiedstudy area.
as mucks, organic soils, and fans, basins, and

Iterraces make up 25% of the study area landmassDue to the extensive use of the land in historic
but contain less than 5% of the prehistoric sites.times, architectural resources are likely to occur
Furthermore, no prehistoric sites have beenthroughout the region. However, much of the

I
recorded in peat (>50% organics) or peaty mucks region is still used for agricultural purposes where
(25. to 50% organics). Former tidal wetlands may the ground surface is regularly plowed, raked, or
be sensitive areas for prehistoric resources wheretilled.

I
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Landforms Area % Prehistoric Site Codesa Total %

(Landform Code) (xl000) ¯ Area 01 02 04 07 16 15 15,09 09 Sites Sites-

Channel Deposits (11) . 82.1 10.3 11 7 23 14 12 67 34.9

Mucks: Delta/Marsh (12) 62.0 7.8 2 2 1.0

Floodplains (14) 59.1 7.4 4 5 3 8 8 28 14.6

Peat and Muds (15) 185.9 23,4 1 1. 3 9 4 18 9.4

Organic Soils (16) 105.2 13.2 1 1 1 1 4 2.1

Basins & Basin Rims (22) 151.8 19:1 ,3 3 2 ¯ 17 17 13 55 28.6

Interfan Basins (3 I) 8.2 1.0 0 0.0

Fans Basins Terraces(32) 36.9 4.6 1 1 0.5

Eolian Deposits (33) 14.6 1.8 1 1 2 1.0

Valley Fill (34) 38.3 4.8 1 2 1 2 " 6 3.1 to

Alluvial Fans (35) 9.2 1.1 0 0.0

Low Terraces (41) 25.5 3.2 2 1 1 4 2.1

Dissected Terraces (51) 4.4 0.5 1 1 0.5

Steep Uplands (62) 7.0 0.8 2 1 4 2.1

Mountain Slopes (63) 4.5 0.5 0 0.0

Total 794.7 N/A 21 3 1 2 21 52 53 39 192 N/A

Percentage of Site Types 10.9 1.5 .0.5 1.0 10.9 27:1 27.6 20.3 N/A N/A

NOTES:

- N/A = Not applicable

a Prehistoric Site Types: 01 = Unknown; 02=Lithic Scatter; 04 = BRM/Milling Feature; 07 = Architectural Feature; 15 = Habitation Debris; 16 = Other; 15 and
09 = Habitation Debris with Burials; 09 = Burials.

Table 8.7.1-1. Distribution of Prehistoric Site Types by Landform Type in the Di~lta Region



Traditional Cultural Properties. To date, no residential development in the regionhas
traditional cultural properties have been identifieddisturbed or destroyed many sites. Intact deposits
in the Delta Region. are most likely to occur in undeveloped areas.

Native American Groups. The primary Native Historic Resources. Historic site types
American group known to have occupied thedocumente~l in the Bay Region include railrbad
Delta Regio.n is the Northern Valley Yokuts. No grades and associated features, recreational sites,
reservations or raneherias are located within thedams and culverts, mining-related sites, early
Delta Region. A review of the primary military sites, refuse deposits, and architectural
ethnographic literature for the Delta Region andstructures. Due to the extensive use of the land in
contact with the Native American Heritagehistoric times, historic resources are likely to
Commission has revealed no known traditionaloccur throughout the region. However, extensive
properties or sacred sites. However, severaldevelopment has destroyed or disturbed many
Native American burial and cremation sites havesites.
been discovered in th~ Delta Region and more are
likely to occur. These types of sites may be ofTraditional Cultural Properties. Mount Diablo and
concern to Native American groups. Mount Tamalpais are well-known landmarks in

the Bay Area that~ are considered traditional
8,7.i,2 Bay Regiori                             cultural properties because of their religious and

ceremonial significance to several Native
Considerable industrial and residentialAmerican groups. Mount Diablo, located
development in the Bay Region has taken a toll onapproximately 13 miles southeast of Suisun Bay
areheologieal resources. Prehistoric and historicand 22 mileseast of San Francisco Bay, plays an
sites have been destroyed by urban developmentimportant role in Native American mythology and
and by industrial construction. Archeologicalis the focal point of the Costanoan creation myth
sites remain in areas that have not been fully¯ and several Miwok legends. Additional myths are
developed. Subsurface deposits also can be foundassociated with Mount Tamalpais, located
capped under asphalt and below buildings, approximately 6 miles northwest of Sausalito.

At least 407 sites within the Bay Region haveNative American Groups. The primary Native
been listed on the NRI-IP as individual propertiesAmerican groups known to have occupied the Bay
or as districts. In addition, 176 sites in the regionRegion are the Costanoan, Eastern Miwok, and
have been listed as California HistoricalPatwin. There are no formal reservations or
Landmarks and 156 are listed as California Pointsrancherias present in the Bay Region; however, a
of Historical Interest (Cultural Resourcesnumber of Native Americans live in the area.
Supplemental Documents). Many of these areMount Diablo holds mythic importance to the
historic buildings located in urban areas. HistoricCostanoans as part of one of their creation myths.
preservation programs, societies, andIt also plays a prominent role in several Miwok
¯ organizations are active in the Bay Region. legends. Mount Tamalpais also holds mythical

importance for these groups. In addition, several
Prehistoric Resources. Prehistoric site typesNative American burial sites have been
recorded in the Bay Region include village sites,discovered in the Bay Region and more are likely
temporary campsites, milling sites, petroglyphs,to be found. These types of sites may be of
lithic scatters, quarry sites, shell and ash middens,concern to Native American groups who consider
and burial sites. Permanent settlements werethese locations sacred.
common in the Bay Region in prehistoric times,
and prehistoric sites are likely to occur throughout
the region. However, substantial commercial and
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8.7.1.3 Sacramento River Region and listed on the NRHP consist of local structures,
such as houses, schools, libraries, churches, post

The massive agricultural and urban developmentoffices, hotels, railroad stations or related
of the valley floor has significantly damagedfeatures, mine sites, and bridges. Additional types
many archeologieal sites. Prehistoric moundsof historic sites that have been recorded in the
have been leveled, and sites have been repeatedlySacramento River Region and that may be likely
tilled and plowed in agricul.tural fields,to occur within the upper watersheds include
Nevertheless, intact areheological depo.sits maymining-related structures or features, railroad
occur in buried contexts, beneath the plow zone,grades and associated features, darns and culverts,
or under asphalt parking lots. The foothill regionsand refuse deposits. Historic site types recorded
of the Sacramento River Region containin the Sacramento River Region consist of
undeveloped areas where prehistoric and historicmining-related structures or features, railroad
sites may be found, grades and associated features, dams and culverts,

refuse deposits, bridges, and architectural
At least 294 sites within the Sacramento Riverstructures. Mining in the Sierra Nevadas was
Region have been listed on the NRHP aswidespread inthe secondhalfofthe 19th century,
individual properties or as districts. In addition,and ¯ numerous railroads were established
224 sites in the region have been listed asthroughout the region. In addition, attempts to
California Historical Landmarks, and 196 areirrigate the valley and bring po~ble water to San
listed as California Points of Historical InterestFrancisco created many irrigation features in the
(seethe.Cultural Resources Appendix). Many ofregion. Historic resources are likely to occur
these properties fall outside areas of potentialthroughout the region.
impact.

Traditional Cultural Properties. Traditional cultural
Prehistoric Resources. Prehistoric site types that properties exist within the study area. Sutter
have been recorded in the Sacramento RiverButtes is considered by the Konkow and Maidu to
Region and that are likely to occur within thebe the location where spirits of the dead left for
upper watersheds include village sites, temporarythe afterworld~ Butte Mountain is a Nisenan
campsites, milling sites, petroglyphs, lithicancestral ceremony site. The Nomlaki consider
scatters, quarry sites, and burial sites. AcornLassen Butte to be the home of a mythical figure.
processing sites are commonly found in the oakMarysville Buttes and Mount Shasta are also of
woodland. According to a site-density model mythical importance to the Patwin and Wintu.
prepared for the American River Water Resources
Investigation, foothills and granite-based Native American Groups. The primary Nativethe
upland areas contain a projected 3.5 and 2.8 sitesAmerican groups known to have occupied the
per square mile. Habitation sites and bedrockSacramento River Region inc!ude the Aehumawi,

are common Atsugewi, Konkow, Maidu, Nisenan, Nomlaki,mortarorothermillingsites themost
types found in these areas. Due to intensiveYana, and Wintu. Nineteen reservations or
occupation of the area in prehistoric times,rancherias are located in the counties flaat make up
prehistoric resources are common within thethe Sacramento River Region. However, some of
region. However, substantial agriculturalthese reservations fall outside areas of potential
development has disturbed or destroyed manyimpact. There are also an unknown number of
sites. Intact sites are most likely to occur in areaspublic domain allotments within the region.
that have not been fully developed or farmed or
that may remain under plow zones. Some natural or geologic features are traditionally-

considered sensitive or sacred. As examples of
Historic Resources. The majority of historic site the sacred natural landscape, the Konkow and the
types recorded in the Sacramento River RegionMaidu considered Sutter Buttes as the location
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from which spirits of the dead left for thearchitectural structures.Agrieulturaldevelopment
afterworld. Butte Mountain is the site of the firstof the valley has occurred since the Gold Rush
Hesi ceremony performed by ancestors of theera, leading to the establishment of numerous
Nisenan. The Nomlaki considered Lassen Butterural communities. These communities may
to be the home of a mythical figure. Marysvillecontain sites and structures of historical
Buttes and Mount Shasta are places of mythicalsignificance.
importance to the Patwin and Wintu. Burial or.
cremation sites may also exist within theTraditional Cultural Properties. Table Mountain is
Sacramento River Region. a traditional cultural proPerty because of its

cultural importance to the Monache who believe
8.7.1.4 San Joaquin River Region that mythical beings visited the mountain. The

Monache have several additional places of
As in the Sacramento River Region, vast ’mythological importance located within the San
agricultural development inthe San Joaquin RiverJoaquin River Region that may also qualify as
Region has destroyed many areheological sites,traditional cultural properties.
Remnants of sites still occur in agricultural lands,
but they have been highly disturbed. Native American Groups., The primary Native

American g~oups known to have occupied the San
At least 156 sites within the San Joaquin RiverJoaquin River Region include the Foothill Yokuts
Region have been listed on the NRHP asand Southern Valley Yokuts, Kawaissu,
individua! properties or as districts. In addition, Kitanemuk, Monache, and Tubatulabal. Eight
11i sites in the region have been listed asreservations or raneherias are located in the
California Historical Landmarks and 50 are listedcounties that make up the San Joaquin River
as California Points of Historical Interest (see theRegion, although some of these reservations fall~
Cultural Resources Appendix). Many of theseoutside areas of potential impact. There are also
properties fall outside areas of potential impacts,an unknown number of public domain allotments

within the region.
Prehistoric Resources. Prehistoric site types that
occur within the San Joaquin River Region andThe Monache have several places ofmythologicaI
are likely to occur within the upper watershedsimportance. Table Mountain near Friant was
include village sites, temporary campsites, millingthought to be visited by mythical beings. Burial or
sites, petroglyphs, lithic scatters, quarry sites, andcremation sites may also exist within the San
burial sites. Prehistoric sites are most commonlyJoaquin River Region.
found along the San Joaquin River and its
associated sloughs. Buried sites are possible in 8.7.1.5 SWP and CVP Service Areas Outside
this region due to the high rate of sedimentation, the Central Valley
Substantial agricultural development in the¯
valleys has disturbed or destroyed many sites.The majority of the area has sustained extensive
Prehistoric sites are most likely to exist in areasresidential, urban, and industrial development,
not fully developed or farmed or may remainwhich has destroyed or damaged many
below plow zones, hrcheological sites. Other sites may have been

damaged from the limited agricultural
Historic Resources. Historic site types that have development in the areas. Intact cultural deposits
been recorded in the San Joaquin River Regionare most likely to occur in areas not fully
and that are likely to occur within the upperdeveloped or may lie buried beneath structures or
watersheds include mining-related structures andthe plow zones. Some portions of these two areas,
features, railroad grades and associated features,especially in foothills, have not been substantially
dams and culverts, roads, refuse deposits, anddeveloped and may contain intact prehistoric and
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I historic resources. Historically significantpublic domain allotments may also exist within
architectural resources, may exist throughout thethe region.

I two service areas.

8.7.2 Environmental
Prehistoric Resources. Prehistoric site types Consequences: Cultural
include village sites, temporary campsites, milling Resourcessites, petroglyphs, lithic scatters, quarry sites, and
burial sites. Permanent settlements were common

I along the coast in prehistoric times, and interior8.7.2.1 Assessment Methods
valleys were traversed on a seasonal basis.
Therefore, prehistoric sites are likely to occurImpact assessments focus mainly on those

I within the service areas. However, substantialproperties listed or eligible for listing in the

development has occurred in urban areas, andNRHP, or important areheological resources, as

many sites have been disturbed or destroyed,deemed in CEQA Seetion21083.2(g).

I Prehistoric sites may exist in areas that have not
been .fully developed or farmed or may remainSection 106 of the National Historic Preservation

buried under plow zones or capped under asphaltAct (NHPA) (16 USC 470), as amended (PL 89-
or structures. 515), and its implementing regulation (36 CFR

I Part 800) require federal agencies to consider the

Historic Resources. Historic site types that have effects of their actions on properties listed or

been recorded in the area include mines andeligible for listing in the NRHP. The regulations

I state that an undertaking has an effect on amining-relatedfeatures,railroad grades and

associated features, roads, trails, bridges, refusehistoric property when that undertaking alters

deposits, and architectural structures. Thethose characteristics of the property that qualifyit

i for inclusion in the NRHP. An undertaking isCaliforniacoastwasheavilyoccupiedin historic
times, so historic resources are likely to occur inConsidered to have an adverse effect on a historic

the service areas. However, these areas are alsoproperty when it diminishes the integrity of the

i property’s loeation~ design, setting, materials,extensivelydeveloped.
: workmanship, feeling, or association. Adverse

Traditional Cultural Properties: Few traditional effects include, but are not limited to:

I cultural properties have been identified within the -
area. The Martinez Historical District, located

¯ Physical destruction, damage, or alteration of

within the Torres-Martinez Indian Reservation in all or part of the property;

¯ Isolation of the property or alteration of the.
RiversideCounty(sw-PServiceArea),waslisted
in the NRFIP in 1973. This district plays an

character of the property’s setting when thatimportant role in the history of the Torres-

I Martinez Band ofMission Indians and is therefore character contributes to the property’s

considered to be a traditional cultural property, qualifications for the NRHP;

Other properties of significance to cultural groups

I ¯ Introduction of visual, audible, ormay exist within the area.
atmospheric elements that are out of character

Native American Groups. The primary Native         with the property or changes that may alter its

I American groups known to have occupied the setting; .

area are the Northern Valley Yokuts, Chumash,̄ Neglect of a property resulting in its
Cahuilla, Gabrielino, Luiseno, Ipai, Kumeyaay,

i Tataviam, and .Serrano. The area contains 24 deterioration or destruction; and

Native American reservations or rancherias.

!
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|
¯ Transfer, lease, or sale of a property, withoutrelated to its structural and/or depositional ¯

adequate provisions to protect the property’s integrity. Once a site is disturbed, it may be
historic integrity, stabilized and protected from further

deterioration, but it carmot be restored to its
Additional assessment methods are provided inoriginal condition. Even the application of data
the Cultural Resources supporting document, recovery techniques involves some loss because

data recovery is necessarily selective. Although
8.7.2.2 Significance Criteria the construction or development phase of a

proposed project may be of relatively short
Impact assessments for cultural resources areduration, adverse effects to NRI-/Pzeligible or
based on the type of the site, NRI-IP-eligibility important e.ultural resources would be !ong-term
status or importance as defined under CEQAand permanent.
Section 21083.2(g), the type of impact, and the
extent of disturbance from the project. Impacts toAdditional significance criteria are provided in the
prehistoric and historic resources are consideredCultural Resources Technical Report.
significant if the project could adversely affect |
those sites listed or eligible for listing in the8.7.2.3 Comparison of No Action Alternative
NRH~P or considered important under CEQA. to Existing Conditions

Impacts to ~ultural resources consist of ground-Several actions, either planned or under
disturbing activities, modification and al.terationdevelopment will be implemented under the No
to historic structures, visual intrusion to a historicAction Alternative. Impacts to cultural resources |
setting, and artifact theft. Direct impacts are thosefrom these actions in each of the regions are being
that occur during project construction,consideredpriortoimplementation. For example,
development, or operation that directly impingeconsiderable inventory and the excavation of|
on or destroy cultural resources, such as allhistoric and areheological sites have been
activities that entail earthmovjng. Ground-conducted in support of the Los Vaqueros
disturbing activities may affect the physicalReservoir Project. Many other actions that will be
integrity of cultural resources, destroying theimplemented despite the Bay-Delta Program will
research potential. Modification or alteration ofnot affect cultural resources.
historic buildings may disturb their architectural
integritythatcontributestotheirNRI-IPeligibility Impacts from individual projects would be
or importance under CEQA. evaluated on a pr0ject-specific basis using 36

CFR Part 800 as a guide for complying with
Impacts can occur indirectly through the alterationSection 106 of the NHPA. Impacts would also be
of the character of the site setting, and theevaluated using CEQA guidelines presented in
introduction of visual, audible, or atmosphericSection 21083.2 (a-f).
elements that change the character of a site or its
setting, which may affect the eligibility of the site8.7.2.4 Comparison of Program Alternatives
for inclusion in the NRHI~: Additional indirect to No Action Alternative
impacts may result from increased pedestrian
activity in an area, which provides opportunitiesThe impacts to cultural resources resulting from
for artifact theft or vandalism of cultural- the storage and conveyance program element will
resources, vary by alternative, as discussed below. Impacts

to cultural resources resulting from other program
Cultural resources are fragile, finite, andelements, such as ecosystem restoration, do not
nonrenewable. Any type of physical damagevary substantially from one alternative to another
results in a permanent loss of information. Theat the programmatic level. Therefore, the
importance of any given~ resource is closely
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discussions of environmental consequencesLevee setbacks are viewed as a potential moderate
associated with other program elements are notadverse impact (ConL2) due to the extensive earth
grouped by alternative. In those cases where nomovementrequired, combinedwiththesensitivity
environmental impacts have been associated withassociated with the proximity of water sources. In
a program element within a region, the programthe Delta Region, prehistoric and historic sites are
element is not discussed, often clustered along water courses. As an

example, levee setbacks along the North Fork of
Table 8.7.2-1 summarizes Ecosystem Restorationthe Mokelumne River may affect six recorded
and Levee System Integrity actions and impacts,prehistoric sites and two historic sites. The actual
Impacts in Tables 8.7.2-1 and 8.7.2-2 are number of sites affected by this levee project,
generically described as Con\l (minorhowever, is contingent upon future cultural
construction), Con~2 (moderate construction), resources inventories of the entire area to be
Flooding, Acquisition, or Modification. The tables affected.
also identify actions proposed for each region.

The flooding of several tracts is an option under
Table 8.7.2-2    summarizes storage andthis alternative. Breaching the levees at Bouldin
conveyance permutation of the three alternativesIsland, Braek Tract, and the Canal Ranch Tract to
for each region. Actions are divided intocreate aquatic and wetlands habitat is projected as
conveyance alternatives for the Delta Region ora moderate adverse impact despite the fact that
storage options for the other regions. Anticipatedon!y one prehistoric site has been recorded in the

. impacts from each action are identified perarea. Construction and flooding along potentially
methods described in the Cultural Resourcesareheologieally sensitive waterways may result in.
supporting document, a moderate level of adverse impacts.

~ Delta Region. Proposed conveyance projects would have
potential moderate adverse impact (ModL2). One

Storage and Conveyance project near Roberts Island involves extensive
construction and earth movement, but the bulk of

Alternative 1. Adverse impacts associated with this effort takes place in areas of as much as 10
eonveyance configurationsareminorconstructionfeet of peat deposits. These areas hold a low
and the modification of existing structures. Thepotential for encountering sites.areheological
construction, for example, of a barrier at OldThe Roberts Island conveyance parallels Whiskey
River under Configuration. 1B represents aand Trapper sloughs as well as Victori~i Canal,
probable minor impact (Con\l). The disturbance human-made No archeological orconveyances.
is expected to be limited. The flew Clifton Court historical sites are recorded along the route.
intake proposed under Configuration 1C is an
example of an adverse impact that representsAdditional adverse impacts involve flooding of
modification of an existingfacility. No culturalcertain tracts, the acquisition of land and the
resources have been recorded in the Clifton Courtrelocation of certain facilities. ’
APE, although formal inventories would be
needed prior to project implementation. Alternative 3. Moderate adverse impacts (ModL2)

are expected from storage of water on several
Alternative 2. A series of facility upgrades or islands and the setback levees along Old.River.

¯ installations are proposed. The intakes proposed
for. Hood and Holland Tracts, for example, Alternative 3 also contains possible projects that
constitute minor adverse impacts (Con\l).are consideredto carry the potential for major
Several of the configurations call for setbackadverse impacts (Con\3)to cultural resources.
levees along various islands, sloughs, and rivers.
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Program: Ecosystem Restoration                       Impacts        ! Region

Protect vernal pools a. Con\l; b. Acq Delta

Fish screens/passages; diversions & facilities upgrades a. Con\l,2; b. Mod Sacramento

Fish screen/weir a. Con\l,2; b. Mod San Joaquin

Program: Levee System Integrity Impacts Region

Rehabilitate; setback; shallow flooding a. Con\l,2; Flo Delta

NOTE:
(1) Con\lk2k3 refer to construction impacts:

\l is minor
k2 is moderate
\3 is major’

Aqq: Acquisition impacts
Fin: Flooding impacts
Mod: Modification impacts

Table 8.7.2-1. Summary of Impacts to Cultural Resources as a Result of the Ecosystem Restoration
and the Levee System Integrity Programs

Various conveyance altematives existto transportand levee setbacks may constitute a moderate
water from Hood to the Clifton Court Forebay. adverse impact to cultural resources because of
The alignment, the same for each alternative, isthe proximity these activities have to waterways,
potentially sensitive since it falls outside peatareas ofpotentiallygreaterprehistoricandhistoric
soils and numerous waterways ar~ crossed wheresensitivity.
cultural resources are likely to exist. The
areheological records revealed that approximatelyCoordinated Watershed Management
six prehistoric sites and one historic site are in the
vicinity of the route. Adverse impacts areThe types of projects that could be included in
considered major due to the sheer magnitude ofupper watershed restoration may involve
the project, the presence of potentially sensitiveconstruction, flooding of areas, dredging soil to
archeological areas: and the amount ofrestore streams or reduce erosion, and
disturbance such an undertaking would entail.- revegetation or. use of controlled burns for
The route has not been inventoried andwildfire prevention. Construction activities could
unrecorded sites are undoubtedly present,be anticipated to have a significant adverse effect
Encountering buried areheologieal sites duringon NRHP-eligible or important cultural resources
excavations is also a distinct possibility, present within the construction areas. Flooding of

areas would also result in significant adverse
Ecosystem Restoration. A multitude of minor impacts to NRHP-eligible or important cultukal
construction projects would take place underresources present within the areas to be flooded.
ecosystem restoration. Revegetation projects,Dredging could result in impacts similar to
improved fish passages, eradicationofundesirableconstruction impacts if NRHP-eligible or
plant species, and establishrnent ofshall0w waterimportant cultural resources are present in the
habitat could have a relativelY minor adversedredged soils or locations for fill deposition.
impact to prehistoric and historic sites.Clearing or replanting of vegetation, if not
Conversely, gravel replacement, new floodways,performed with hand tools, could adversely
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Conveyance: Delta Region Storage: Range of Options

Air Actions Impacts<a) Surface Impacts Groundwater Impacts[ Region

1A None None None None None

1B a. Barrier @ Old River a. Con\l
b. Flow & stage control: Middle/Old R., Grant Line b. Con\l None None None
c. New fish screens: Skinner and Tracy c. Mod .
d. Intertie: Tracy & Clifton Court d. Con\l

1C a. New Clifton Court intake a. Meal a. 3.0 MAF: Con\3, Fie a. 500 TAF: ConE? a. Sacramento
b. Channel enlargement b. Con\l b. 1.0 MAF: Con\3, Fie b. 500 TAF: ConL2? a. San Joaquin
c. See 1Ba and 1Bb<b) c. See above

2A a. Hood: Gated intake, fish screen, bypass a. Con\l
b. Hood: Open channel, setback levee, relocate b. ConL2
c. Hood: Breach McCormack Williamson c. Fie None None None
d. 600 ft. corridor @ Mokelumne River d. Acq
e. Setback levees; remove levees, relocate e. ConL2
f. 1Ca, 1Cb, 1Ba-lBd~b) f. See above I~.

2B Same as 2Ac°) Same as 2A Same as 2E           Same as 2E Same as 2E

2D a. 2Aa-2Acc°) ~ a. See above a. 2.0 MAF off-aqueduct: a. None a. San Joaquin
b. Setback levee: New Hope, Terminous, Staten Is. ~ b. ConL?. Con~2
c. Remove levees: S.F. Mokelumne, Bouldin Island c. Con~2
d. Setback levees: Old River d. ConL2 I
e. 1Ca, 1Ba, 1Be, 1BdCb) e. See above

2E a. Setback levee: Georgiana Slough a. ConL2 a. 3.0 MAF: Con\3 a. 500 TAF: ConL2 a. Sacramento
b. Inflatable rubber dam b. Unknown b. 500 TAF: ConL2 b. 500 TAF: Con~2 b. San Joaquin
c. Channel section control in Georgiana Slough c. Con\l c. 2.0 MAF: Con\3 c. San Joaquin?
d. Breach Tyler Island levee d. Con\l (off-aqueduct) (South of Delta)
e. Riprap interior le~,ees e. Con\l
f. 2Ac, 2Db, 2De, 2De, 1Ba, 1Be, 1Bdc°) f. See above

Table 8.7.2-2. Impacts to Cultural Resources from Conveyance and Storage Projects (page I of 2)



Conveyance: Delta Region Storage: Range of Options

AIt                     Actions Impacts(a) Surface Impacts Groundwater Impacts Region

3A a. 2Ad, 2Ae, 1Ca, 1Cb, 1Bb-lBd~b) a. See above
b. Screened intake & pumping plant @ Hood b. Con\l None None None
c. 2000 ft. alignment: Hood to Clifton c. Con\l
d. 5000 cfs channel: Hood to Clifton d. Con\3

3B Same as 3A; spur links w/Bay and E. Delta See above, Same as 2E, + 200 TAF Same as 2E See 2E, Delta
Con

3E a. 2Ad, 2Ae, 1Ca, 1Ba, 1Bc, 1Bd, 2Aa, 3Ac¢~) a. See above Same as 3B Same as 3B Same as 3B
b. 15,000 cfs channel: Hood to Clifton b. Con\3

3H a. 2Ea-2Ee, 2Ac, 2Db, 2Dc, 1Ca, 1Ba, 1Bc, 1Bd~b) a. See above
b. 2.Aa, 3Ac, 3Ad°’) b. See above Same as 2E Same as 2E Same as 2E
e. Setback levees @ Old River: 3000 ft. channel e. ConL2

31 a. 2Aa, 1Ca, 1Be, 1Bd~b) - a. See above a. Same as 2E Same as 2E a. Same as 2E
b. Siphons: under stream crossings; SJo River b. ConL2 b. 50-100 TAF @ Holland b. Delta

NOTES:
(a) Con\lL2\3 refer to construction impacts:-

\1 is minor
L2 is moderate
\3 is major

(b) Referenced alternatives are mentioned previously in the table.
Acq: Acquisition impacts
Clifton: Clifton Court Forebay
Flo: Flooding impacts
MAF: Million acre-feet
Mod: Modification impacts
Rel: Relocation impacts (see.text for details)
SJo: San Joaquin
TAF: Thousand acre-feet
Tracy: Tracy Pumping Plant

Table 8.7.2-2. Impacts to Cultural Resources from .Conveyance and Storage Projects (page 2 of 2)



impact historic properties.or important culturalpossibly moderate construction activity
resources located.within the areas to be cleared or(Con\l,L2). Site-specific inventories and
restored. Other impacts that could occur toevaluations would be needed to fully evaluate
cultural resources within~the Delta Region includeadverse impacts fromactivities of the Ecosystem
vandalism and looting of artifacts as a result ofRestoration Program.
increased access to locations where cultural
resources are present. Impacts from individualSan Joaquin River Region
project would have to be evaluated on a project-
specific basis. Storage and Conveyance

Water quality and water use efficiency may haveThe San Joaquin River Region would experience
a minor adverse impact on cultural resources ifadverse impacts. Options underthese alternatives
canal lining, tailwater recovery ponds, or newcall for surface storage of up to 2.0 MAF and
water recycling plants are developed; however,groundwater storage of up to 500 TAF (Table
specific projects implemented by local agencies8.7.2-2). New reservoirs represent significant
would need to address this potential on a projectsurface disturbance with high construction
specific basis. Adverse impacts in the Deltaadverse impacts (Con\3) and adverse impacts
Region are rated as either Con\l (minorassociated with flooding. Groundwater storage
construction) or Conk2 (moderate construction), some same impacts percolatingoffers of the since

basins are needed, but the overall scope of such
Bay Region. None of the alternatives involve projects would be less than a new or enlarged

that would affect cultural reservoir.constructionactivities
resources in the Bay Region. Some ecosystem
restoration projects may affect cultural resourcesEcosystem Restoration. The program calls for a.
found at Suisun Marsh. variety of habitat restoration actions as well as

modification of existing fish screens and weirs to
Sacramento River Region better protect fish species. The potential adverse

impacts to cultural resources from these actions
Storage and Conveyance include primarily minor and possibly moderate

construction activity (Con\l,L2). Site-specific,The Sacramento River Region wou!d experienceinventories and evaluations are needed to fully.
adverse impacts. Options underthesealternativesevaluate adverse impacts from activities of
call for surface storage of up to 3.0 MAF and ecosystem restoration.
groundwater storage of up to 250 TAF (Table
8.7.2-2). New reservoirs represent significantSWP and CVP Service Areas Outside the Central
surface disturbance with high constructionValley. This program would not result in ,any
adverse impacts (Conk3) and adverse impactsdirect adverse impacts to cultural resources
associated with flooding. Groundwater storagelocated within the service areas oatside the
offers some of the same impacts since percolatingCentral Valley. No structures, conveyance
basins are needed, but the overall scope of suchfacilities, storage projects, or habitat
projects would be less than a new or enlargedimprovements are planned. However, the delivery
reservoir, of water to nonagricultural areas may cause.growth above current projectiofis. Development
Ecosystem Restoration. These projects, call for associated with such growth may result in indirect
habitat improvement, fish facilities, the relocationadverse impacts to cultural resources located
of water facilities, and upgrade of structures. Thewithin areas to be developed. There would be
potential adverse impacts to cultural resourcesslight differences in the flows of water in some
from these actions include primarily minor andstreams, but these changes would not affect

cultural resources.

CALFED Bay-Delta Program Dra~ Programmatic EIS/EIR                                    8.7 CULTURAL RESOURCES

8.7-15

C~005673
C-005673



8,7.2.5 Comparison of Program Alternatives agency acceptance of a f’mal report. Public
to Existing Conditions reports ~ummarizing the results of mitigation

efforts are often, employed to disperse the
Future impacts to cultural resources under the Noinformation gained from the data= recovery. In
Action Alternative are expected to be similar toaddition to data recovery, mitigation may involve
those underexistingeonditions, other long-term actions, such as fencing,

monitoring, or maintaining a historic property.

8.7.2.6 Mitigation Strategies
Mitigating historic architectural properties is more

Mitigations are proposed as strategies in thisinvolved. Ira structure is determined eligible for

programmatic document and are conceptual ininclusion in the NRHP, then an MOA is prepared,

nature. Final mitigations would .need to beas described above. The actual level of

approved by responsible agencies as specificdocumentation for a structure or engineering

projects are approve.d by subsequentfacility is determined in consultation with the

environmental review. National Park Service, which provides direction
for recording the structure to standards found

A range of actions would be possible to mitigate. the Historic American. Buildings Survey or the
adverse impacts to cultural resources resultingHistoric American Engineering Record.

from implementation of the Bay-Delta Program.
Once inventories are completed for specific Bay-Mitigating impacts to traditional cultural
Delta programs and resources have beenproperties is more problematic due to the

evaluated for NRHP-eligibility or significancecharacter and potential sensitivity of the resource.
under CEQA, discussion of mitigation measuresDevelopment of a management plan for the

could begin for affected pr.operties. The preferredproperty is one possibility. Conducting intensive

mitigating alternative would be to simply avoidethnographic interviews and research would

the historic property (that is, resource that isprovide additional d0eumentation, if appropriate.
NRHP-listed or -eligible or is considered Fencing, project redesign, and limiting the season

important under CEQA). This option would save of use are all options. Mitigation measures should

money and preserve the resource for posterity,be developed in consultation with the cultural

Routes could be diverted, facilities relocated, orgroup with which the property is assoe.iated.
projects redesigned to avoid adversely impacting
historic properties. When avoidance is not8,7.2.7 Potentially SignificantUnavoidable
feasible, mitigation becomes necessary. Impacts

Developing and implementing mitigationImplementation of the Bay-Delta Program would
measures involve a series of steps. These are, inresult in impacts to some cultural resources. The
part, contingent upon the specific resource. Dataquantity and significance is unknown since an
recovery is a common measure undertaken toalternative has not been chosen and a detailed
mitigate adverse impacts to historic properties,cultural resource inventory and evaluation for
Datarecoverytypicallyincludes record keeping, specific a.ctions has not been conducted. However,
mapping, surface collections, and possiblythese impacts may be adverse and unavoidable. If
excavations. These actions are preceded byimpacts to NRHP-eligible or important cultural
research design and by a Memorandum ofresources in any region of the Study area can not
Agreement (MOA), in compliance with Sectionbe avoided through project design, significant
106 of N-HPA. Completing an MOA involves impacts would occur.
input from various federal and state agencies as

" well as potential input from interested members of
the public. Mitigation is complete with the
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i 8.8 PUBLIC HEALTH AND ENVIRONMENTAL HAZARDS

i Summary

I The public health and environmental hazards that
could be affected by the CALFEDProgram
include diseases transmitted by animal vectors,o No Action Alternative is expected to have
fire hazards, and hazardous materials and waste,significant adverse impacts on public health

I and beneficial impacts on environmental
Table 8.8-1 provides a summary of environmental        hazards
impacts related to public health and

I environmental hazards. ¯ Storage and Conveyance

The CALFED Bay-Delta Program is intended to All alternatives are expected to have

i improve natural conditions in the Delta by leaving significant adverse impacts on public health
a greater amount of water in the Delta, restoring and beneficial impacts on environmental
wetland habitat, and modifying other land uses. hazards

I These changes could lead to an increase ~in
suitable mosquito breeding habitat, which in turn The Ecosystem Restoration Program, Water
could expose people to a greater risk of Quality Program, and Levee System Integritytransmissions of certain diseases. Potential

I impacts also may occur as a result of changes inProgrammayeachincreasethealTlOUntof

water quality or construction activitie~ that may       mosquito breeding habitat.
expose people to hazardous materials. The impactI in this section reflect the level ofdescriptions
detail in the alternative descriptions. In almost allflood hazards, and hazardous materials and waste

eases, additional analysis would be required oncethan the No Action Alternative.

Ecosystem Restoration. The Ecosystem
project-specificinformationis available.

For all alternatives, most public health andRestoration Program would have potential

I environmental hazard effects result from changingsignificant adverse impacts as increased mosquito

the area of available mosquito breeding habitat,populations increase the potential for disease

Additional effects include changes in watertransmission.

I quality and construction activities that could
expose people to hazardous substances. WhenWater Quality. The Water Quality Program would

required, mitigation measures are presented, have potential beneficial impacts as decreasing
mosquito populations reduce the potential for

I No Action Alternative. Actions occurring under the diseasetransmissionand potentialbeneficial

No Action Alternative would result in potential impacts on fire hazards.

significant adverse impacts on diseasei ~ transmission and hazardous materials and waste.Water Use Efficiency.,The Water Use Efficiency

This alternative would have potential beneficialProgram could have both potential adverse
~ impacts on firehazards, impacts and potential beneficial impacts on
~ ¯ ’ disease transmission, but none are expected to be

Storage and Conveyance. Due to increasedsignificant.

activities, .the storage and conveyance program

I element would have more pronounced potentialCoordinated Watershed Management. Due to the

impacts on disease transmission, fire hazards,remote nature of the upper watershed areas within
the regions of influence and the low populations

i of these areas, public health hazards affect fewer
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ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3

Delta Region
Increase in Mosquito Breeding []Habitat

Increase mFloodHazards [] + j + + ! + i + ! + + ’: + I + ! + i +
i ~ ~ ~- ...... ~"---~"      ’ .....~’ ’rIncrease inReleasesof

H~ardous Materials and Waste

Bay Region

HabitatIncrease in Mosquito Breeding ~ ~~ ~ ~ ~ .~ j~ ~     ~[ ~ ~         ~ ~    ~[ ~ ;[ ~ ~ ~

Increase inFire Hazards

Increase inReleasesof
H~ardous Materials and Waste ,,, , ~ ! ~,    ~ ,

Sacramento River Region ,
Increase in Mosquito Breeding

Ncrease in Flood H~ards ~    ~    o    ~ ~ o ~ o ~ o    D [ o    o [ o o
Increase in Releases of
H~ardous Materials a~ Waste ,

S~ J~a~i~ River Regi~ ¯ ,, , ....
Ncrease in Mosq~to Breeding :

Increase inFireH~ards + + ~ + + ~ + I + ~ + + ~ + + + +
Increase in Flood Hazards, = = ~ = ~ ~ o ] o [ o U [. o o o o
Increase in Releases of
H~ardous Materials and W~st~

SWP and C~ Semite Areas Outside the Central Valley
lncrease in ~osquito Breeding

~
~     l     ~     ~

Habitat ~" + +    + ~ + [ + : +    +    +    +    + "+
Increase inFire H~ar~
lncrease in,Flood H~ar~
Increase in~ele~esof
H~ardous Materials and Waste

NOTE: :Please refer to supposing text for a discussion of the degree to which the beneficial or adverse impac~ vary
from one configuration to the other.

LEGEND:
Level of Impact

¯ = Signific~
~ = Signific~t ~d mitigable
o = Less th~ signific~t
~ = None
+ = Beneficial
U = UnSown.

Table 8.8-L Summa~ of Environmental Impacts Related to Public Health and Environmental
~ards
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I
individuals and tend to be less pronounced thanHazardous Materials and Waste. Hazardous
they would be if present in an urban setting,materials and Waste sites that pose potential

I However, if natural habitat for vegetation andthreats to public health include hazardous waste
wildlife increases, environmental hazards may bedisposal sites, gas stations,~ and other commercial
more pronounced in the upper watershed areas. ānd manufacturing locations that handle

hazardous materials and wastes. Several historical
Levee System Integrity Program. This program land use activities have contributed to the
would decrease potential impacts associated withpresence of hazardous waste sites in the Delta

I floodwaters such as increased mosquito habitat,Region. Industries such as refineries and
infrastructure disruption, and emergency vehiclechemical petroleum industries were established in
access, the Suisian Bay area, along with industrial

I activities such as auto wr.eeking, electrieaI
8 8.1 Affected EnVironment/ substations, gas stations, and gas dehydrator

Existing Conditions stations. Military bases such as Concord Naval

I Station and Travis Air Force Base (AFB) were
built. Metal mining development in the Delta

8.8.1.1 Delta Region Region includes the Penn and Newton mines on

I the Mokelumne River and other mines along the
Historical Perspective Cosumnes River and creeks tributary to the Yolo

Bypass. Agriculture has also been a contributor.
Disease Transmission. As the population ofi California has increased, urban development hasExisting Conditions
encroached on wetlands, watercourses, and
irrigated agricultural lands. This encroachmentDisease Transmission. This section describesI has resulted in more-frequent human exposure tocurrentdisease-vectorproductionlevels;disease
mosquitos and has increased the likelihood oftransmission by mosquito, tick, and. wildlife
transmission of mosquito-borne diseases. Thevectors; and mosquito abatement efforts.

I area of mosquito breeding habitat and,
consequently, mosquito populations, has beenDiseases carried by mosquitos are .known as
affected by land use changes in the Delta Region.arboviruses. At least 18 arboviruses of particularI concern to humans are present in California. The
Although most prehistoric marshes in the Deltaarboviruses of Concern in the study area include
have been converted to agricultural land,western equine encephalomyelitis, St. LouisI suggesting a reduction in mosquito breedingencephalomyelitis,malaria,anddogheartworrn.
habitat, agricultural infrastructure and practices
(for example, irrigation ditches and flooding

i fields to provide habitat for wintering waterfowl In the Delta control effortsRegion,mosquito are
and other wildlife) also create suitable mosquito-focused on seven mosquito species that can
breeding conditions, transmit malaria and several types of encephalitis

or cause a substantial nuisance in communities.¯
The California State legislature enacted theThe seven species include the floodwater
Mosquito AbatementActinl915. The actallows mosquito (Aedes melanimon), the pasture

I local mosquito abatement organizations to formmosquito (Aedes nigrormaculis), the encephalitis
into specific special districts that could levy amosquito (Culex tarsalis), the western malaria
parcel tax on properties within their districts tomosquito (Anophelesfreeborni), the pale marsh

I support abatement programs. By 1973, 64 mosquito (Aedes dorsalis), the cool-weather
mosquito abatement districts (MADs) were mosquito (Culiseta inornata), and the house
established in California. The Delta Region hasmosquito (Culexpipiens).

i four abatement districts.

CALFED Bay-Delta Program Draft Programmatic EIS/EIR 8.8 PUBLIC HEALTH AND ENVIRONMENTAL HAZARDS

8.8-3! :
C--005677

C-005677



The floodwater mosquito and pasture mosquitolower organic content. Additionally, irrigation
are the primary nuisance species to humans andand flooding practices may influence the level of
are potential vectors for western equinemosquito production associated with awaterbody.
encephalomyelitis and St. Louis Typically, waterbodies with water levels that
encephalomyelitis. These species typically breedslowly rise or lOwer produce greater numbers of
in intermittently flooded agricultural areas, mosquitos than waterbodies with water levels that

are stable or that rapidly fluctuate.
The encephalitis mosquito is the primary cartier
of sever.al types of encephalitis and is consideredAmong the habitat types in the study area,, two
the most important disease vector in California.general classes of habitats, open water and
It breeds in almost any area with standingflooded, provide suitable conditions for mosquito
freshwater, production. Open-water habitats in the study area

. include permanently inundated wetlands, ditches,
The western malaria mosquito is the primarysloughs, arid ponds. ,Flooded habitats include
vector for malaria ]n the western United States. Itmanaged wetlands and agricultural lands that may
breeds in algal mats that form in standing water,seasonally retain surface water.

Th.e pale marsh mosquito is a suspected vector forMosquito Control Methods. Compared with the
California encephalitis and breeds in intertidalhistorical prevalence of mosquito-borne diseases
marshes, in humans, mosquito-borne diseases in California

are under control. Thesedise~ises are still present,
The cool-weather mosquito is avector forwesternhowever, or could be readily reintroduced.
equine encephalomyelitis; however, it has notEncephalitis naturally occurs in migratory bird
been ~found to .carry western equinepopulations and is easily transferred by
encephalomyelitis in California. This species ismosquitos. Malaria is occasionally brought back
most abundant in fal! and spring. . into the country by travelers returning from

tropical locations.
Thehouse mosquito is a vector for St. Louis
encephalomyelitis; however, it is not consideredTo reduce mosquito populations and,
a problem vector for St. Louis encephalomyelitisconsequently, the likelihood of disease
in California. This species breeds in waterbodiestransmissiontohumans, MADs use acombination
with a high organic material content, of various abatement, procedures to control

mosquitos, each of which may have maximum
ConflitionslHabitat. All species effectiveness under specific habitat conditions orMosquito Breeding

of mosquitos require standing water to completeperiods of the mosquito life cycle. Mosquito
their growth cycles. Any body of standing water control has shifted away from application of
that remains undisturbed for more than 3 dayspesticides, kerosene, and diesel fuel since the late
represents a potential mosquito-breeding site.1970s as a result of concern for the cumulative
Mosquitos are produced year-round on Delta effects of pesticides on the environment.
islands, but mosquito production diminishesMosquito .control methods currently used by
substantially during cooler weather, typicallyMADs in the Delta Region include:
from late October.through April,

¯ Biological agents (such as establishing
Water quality affects the productivity of a mosquitofish, which are predators on
potential mosquito breeding site. Typically, mosquito larvae) in mosquito breeding areas;
waterbodies with poor circulation, higher
temperatures, and higher organic content producē Source reductions (such as draining
greater numbers of mosquitos than waterbodies waterbodies that produce mosquitos);
with good circulation, lower temperatures, and
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¯ Pesticides; and present, in inactive and abandoned minesand in
streams in the study area.

¯ Ecological manipulations of mosquito
breeding habitat. A multitude of hazardous chemicals, such as

petroleum hydrocarbons and chlorinated solvents,
Approximately 103,700 aeres ofland in the studymay be present at active and closed military
area are currently treated annually by Deltabases. Because landfills accepted almost allkinds
MADs. Actions such as better irrigation planningof waste until the 1980s, any closed landfills may
and monitoring of vector populations also havecontain hazardous waste. In the study area,
reduced the need for application of traditionalnaturally occurring elements such as metals may
pesticides, be found at concentrations and amounts that may

be considered hazardous.
Other Vectors and Host Populations. Other public
health concerng related to animal-vectored diseaseIllega! drug manufacture and distribution facilities
in California include the transmission of Lymeare often located in secluded abandoned
disease by ticks, bubofiie plague by fleas, andstructures; these stmetures can include abandoned
rabies by wildlife; however, none of these issuesbarns and other structures present on farmlands.
are considered a high riskto public he~tlth in theOperation of these facilities can result in the
Delta Region.. improper storage and disposal of hazardous

chemicals used during the manufacturing process.
Hazardous Materials and Waste. Hazardous waste
sites associated with agricultural productionKnown hazardous materials and waste sites also
activities include storage facilities and agriculturalinclude known disposal sites, gas stations, and any
ponds or pits contaminated with fertilizers,other facilities using or handling hazardous or
pesticides, herbicides, or insecticides. Petroleum. activities, usetoxicmaterials.Construction which
products and other materials may be present inthepetroleum fuels, oils, and other hazardous
soil and ground water near leaking undergroundmaterials, are also evaluated in this section.
tanks used to store these materials. Leaking orWhen proposedactionsand alternativesare

abandoned pesticide storage containers may alsodefined in more detail at the project level, relevant
be present on farmlands. Water from agriculturalknown hazardous waste sites can be identified.
fields which fertilizers andon pesticidesare
applied may drain into ponds and rinse water from8.8A.2 Bay Region
crop duster tanks and other application equipment
is routinely dumped into pits. Evaporation canHistorical Perspective. The historical perspective
increase the concentration of chemicals in pondfor disease transmission is similar to that
water and cause chemicals to be deposit.ed ondescribed earlier for the Delta Region.
underlying soil. Percolatio.n of surface water can
pollute ground water and expand the area of soilHazardous Materials and Waste. Agricultural and
contamination, industrial land uses have contributed to the

’ of hazardous waste sites within the Baypresence
Spills and leaking tanks or pipelines fromRegion. A notable degree of industry has
industrial and commercial sit6s also could bedeveloped along San Pablo Bay in Vallejo and on
sources of contaminants, such as petroleumthe east side of San Pablo Bay, including
hydroearbonsandpolychlorinatedbiphenylsfromrefineries and chemical petroleum industries.
old electrical transformers. ContaminationfromOther historica.l Or current industries in the Bay
metals and polycyclic aromatic hydrocarbonsRegion include auto wrecking, electrical
(PAHs) also eouldresult from railroad operations,processes, gas stations, metal plating,, and
Metals such as cadmium, zinc, and mercury aremanufacturing. In addition, manufactured
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gasoline plants historically operated primarily inlarge, severe wildfires. These changes have been
the Bay Area and within the Sacramento Rivergreatest in the lower and middle elevations of the
and San Joaquin River regions. Industries wereSierra Nevada, the areas where human
sited along railroads, such as the So~thern Pacificdevelopment has been most rapid. These two
right-of-way in San Marco County. conditions have led to an increase in human

populationsandpropertythreatenedbyfire.
Commercial activities such as dry cleaning
developed in the Bay Region, and military bases~isting Conditions
such as Mare Island in San Pablo Bay were
established. DiseaseTransmission, The existing conditions for

disease transmission is similar to that described
Landfills tended to be sited near industrialareas,earlier for the Delta Region.
which in turn tended to develop near coastal
regions; thus, many landfills are sited in the BayFire Hazards. In 1981, the California Department
Region. of Forestry and Fire Protection initiated its

Vegetation Management Program to reduce
Fire Hazarfls..Prehistorically, fire was the principalwildfire damage and enhance resource values by
mechanism by which the nutrients contained inreducing wildland fuel hazards. The Vegetation
forest material were recycled. Since the 1800s,Management Program encompasses all major
fire suppression policies and large-scale grazingecosystems in the state and a wide range of fuel
.have been employed. This has caused the rate ofmanagement techniques.    The California
material decomposition to decline dramaticallyDepartment of Forestry and Fire Protection is also
and has led to the accumulation of fuel throughoutimplementing a pre-fire management initiative to
most wildlands. Due to their infrequency,conduct pre-fire planning throughout the portions
wildfires now bum at higher intensities andof the state for which the department has fire
damage larger areas. Wildfires can affect thesuppression responsibility. The United States
quantity, quality, and timing of flows’ fromDepartment of Agriculture Forest Serviee’s forest
watersheds and are responsible for the mosthealth initiative has the goal of maximizing the
intensive and extensive changes in watershedamount of National Forest land periodically
conditions, receiving fuel management treatment.

Through the removal of vegetation, burning ofCurrent Hazardous ldatedal$ andWaste. Hazardous
organic matter in soil, and creation of imperviouswaste sites in the Bay Region include
soil layers, severe fires accelerate the amount ofcontaminated agricultural ponds, spills, and
runoff. This runoff contains greater amounts ofleaking tanks or pipelines from industrial sites.
~oil sediments and ~ncreases sedimentation ofGroundwater pollution exists in the Bay Area

primarily as a result of leaking fuel tanks.
been burned. With reduced water infiltrationCurrently, more than 7,500 fuel tanks have leaked
through the .soil, mudslides also become morein the Bay Area; most groundwater cleanup
prevalent, activities are for fuels leaked from underground

storage tanks (LISTs), At about 500 other sites,
Fire suppression and logging of large coniferschemicals that usually are toxic industrial solvents
have resulted in forests dominated by small,have leaked into groundwater. Contamination
shade-tolerant, and fire-sensitive tree species,from manufactured gasoline plants could include
such as white firs and incense cedars. ThesePAHs and petroleum hydrocarbons from USTs, as
species have contributed to. the large increase inwell as cyanide and phenols. Contamination from
the amount of live and dead wood fuels near thechlorinated solvents, such as triehloroethene from
forest floor. The presence of these fuels allowsmanufacturing and plating, occurs in San Jose.
fires to climb to the forest canopy, leading to
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Contamination also could result from railroadsites in the Sacramento River Region include
operations, along which many industries weremanufacturing and support industries for
located. Chlorinated solvents, such as stoddardagricultural activities, historical gasoline
solvent, have been found to result frommanufacturing plants, auto wrecking, electrical
commercial dry cleaning in the Bay Region.. substations, and gas stations. Mining has

occurred in the Upper Sacramento River and its
Similar to the other regions, hazardous waste sitestributaries. Major mines include Iron Mountain
could be present in the Bay Region at historical orand Afterthought mines in the Redding area,
active military bases and in landfills that haveCherokee Mine in the Feather River Drainage,
been closed in the Bay Area since the 1980s. Manzanita Mine on Cache Creek, and Sulphur

Bank Mercury Mine in Clearlake. Southern
8.8.1.3 Sacramento River Region Pacific Railroad runs through the Sacramento

River Region; thus, many industries were
Historical Perspective established along its route.

Disease Transmission. The historical conditionsCommercial activities such as dry cleaning
related to mosquitos and mosquito-borne diseasesdeveloped in the Sacramento River Region, and
is described earlier for the Delta Region.. military bases were established. Landfills in

California tended to be located in industrial areas,
The Sacramento River Region has a relativelysuch as Sacramento.
high rate of encephalitis among the regions in the
study area. Reported cases of encephalitisExisting Conditions
between 1969 and 1992 peaked in 1974 with 41.
Since 1975, fewer than 10 cases per year haveDisease Transmission. The existing conditions for
been reported, except in 1983 when 10 cases weredisease transmission discussed earlier for the
reported. Delta l~egion..

H~storically, the Sacramento River Region alsoFire Hazards. The existing conditions for fire
has had the highest rate of malaria of any of thehazards are discussed under the Bay Region.
regions under investigation. During a major
malaria epidemic in 1979 and 1980, 90 cases ofHazardous Materials and Waste. Types of
encephalitis and eight cases of malaria werehazardous waste sites in the Sacramento River
reported in the Sacramento River Region. Only aRegion include contaminated agricultural ponds,
few cases have been identified as mosquito-borne,spills, and leaking tanks or pipelines from
most of them in Sutter and Yuba counties, industrial sites, railroad operations, commercial

sites, and mining~ Metals such as cadmium,
Fire Hazards. The historical perspective for. copper, mercury, and zinc are present in inactive
wildfires is similar to that described for the Bayand abandoned mines in the Sacramento River
Region. Dense, conifer vegetation is common indrainage.
the watersheds of the Sacramento Riverupper
Region and presents a serious wildfire risk. ThisEPA Region IX SuperfundNational Priorities List
region also contains vegetation that makes itincludes Sulphur Bank Mercury Mine in
susceptible to fires and brush fires, which Clearlake and Mather AFB, McClellan AFB, andgrass
can have effects similar to, but less intense thanSacramento Army Depot--all of which are located
those from forest fires, in Sacramento. Landfills and naturally occurring

deposits of metals also could constitute hazardous ~
Hazardous Materials and Waste. Activities waste sites.
contributing to the presence of hazardous waste
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8.8.1,4 San Joaquin River Region tended to be located in industrial areas, such as
Stockton.

Historical Perspective
Existing Conditions

Disease Transmission. The historical conditions
related to mosquitos and mosquito-bome.diseasesDisease Transmission. Current disease
is described for the Delta Region. transmission conditions are the same as those

discussed earlier for the Delta Region.
The San Joaquin River Region has a moderate rate
of encephalitis ~ompared to other regions in thisFire Hazards. The existing conditions for fire
study. Cases between 1970 and 1992 were mosthazards are discussed under the Bay Region and
numerous in 1970, with 35 cases reported. Very Sacramento River Region.
few of the cases are known to have been
mosquito-borne. Hazardous Materials and Waste. Types of

hazardous waste sites in the San Joaquin River
¯Historically, the San Joaquin River Region has. Region include contaminated agricultural ponds,

had a lower rate of malariathanthe Sacramentospills, and leaking tanks or pipelines from
River Region. During the 1979 to 1980 outbreak, industrial sites, railroad operations, and mining.
36 and 37 cases of malaria, respectively, werePollution in the San Joaquin River drainage
diagnosed in the San Joaquin River Region, mostincludes pesticides and solvents from heavy
of them in Fresno County. In- 1986, during aindustries in Fresno and includes metals Such as
second epidemic, 57 cases were reported; 27 ofcadmium, zinc, and mercury from inactive and
these were identified as mosquito-borne, abandoned mines.

Fire Hazards. The historical perspective forContaminants from dry cleaning .operations are
wildfires is similar to that described for the Baypresent in the San Joaquin River Region. Castle
.Region. AFB in Atwater is. on the EPA Region IX

Superfund National Priorities List. Hazardous
Hazardous Materials and Waste. Activities waste sites also could be present in landfills and
contributing to the presence of hazardous wasteiron from naturally occurring metals in the San
sites in the San Joaquin River. Region inelud6Joaquin River Region.
historical gasoline manufacturing plants in the
cities of Stockton and Fresno, auto wrecking, 8.8.1.5 SWP and CVP Service Areas Outside
electrical substations, and gas stations. The the CentralValley
. principal mine in the San Joaquin River Basin is
the New Idria Mine in San Benito County. In Historical Perspective
addition, Atlas Asbestos Mine is located in
Coalinga. Metal plating and other industriesDisease Transmission. The historical conditions
developed in cities such as Stockton, where deeprelated to mosquitos and mosquito-borne diseases
water ports were established along the Sanis similar to that described for the Delta Region.
Joaquin .River. Industries often developed alongThe St. Louis encephalomyelitis arbovirus has
railroads, which frequently also were associatedbecome especially active in southern California in
with large cities, recent years. In the late 1980s, the virus occurred

in the urban southern California areas of Los
Commercial. activities such as dry cleaningAngeles, Orange, Riverside, and San Diego
developed in the San Joaquin River Region.counties. During 1989,.a total of 27 cases in
Military bases also were established. Landfillshumans was reported in the Central Valley and

Los Angeles counties. Although only one ease of
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St. Louis. encephalomyelitis in humans wasCentral Valley are similar to the land uses of the
reported in I991, monitoring of sentinel chicken.,other CALFED regions and include contamination
populations and isolations of the vires from poolsfrom agricultural, industrial, commercial, landfill
of mosquitos continue to indicate widespread viraldevel?pment, and military land uses.
activity in southern California.

8.8.2 Environmental
In recent years, cases of malaria have been Consequences: Public
contracted in Asia and transported to California, Health and Environmentalmany of these to Los Angeles County. As of
December 31, 1993, however, no additional Hazards
introduced cases of malaria have been reported in
California. 8.8.2,1 Assessment Methods

Fire Hazards. The historical perspective forTo identify impacts to public health and
wildfires is similar to that described for the Bay.environmental hazards resulting from the
Region. As described in the Sacramento RiverCALFED alternati~,es, changes to the f611owing

Region, dense conifer vegetation is common invariables were assessed:.
the upper watersheds of the San Joaquin River
Region and presents a serious wildfire risk. This̄ Amount of mosquito breeding habitat;
region also contains vegetation that makes it
susceptible to grass fires and brush fires, which̄ Proximity of human populations to mosquito
can have effects similar to, but less intense than breeding habitat;
those from forest fires.

¯ Frequency and severity of large-scale
Hazardous Materials and Waste. The discovery of wildfires;and

gold in the mid-1800s led to population growth
and agricultural and urban development̄ Release of hazardous materials or waste.
throughout California. Many of the historical
land uses in the SWP and CVP Service AreasCALFED actions could affect public health by

Outsi~te the Central Valley are similar to the landcreating conditions favorable to mosquito
uses of the other CALFED regions and includebreeding,which could cause increasein
contamination from agricultural, indus~ial,mosquito populations. An increase in these

commercial, landfill development, and militarypopulations can increase the possibility of
mosquito-haman contact. Similarly, decreasinglanduses.

~. the distance between haman and mosquito

Existing Conditions populations increases the likelihood of contact.
More-frequent contact, in ram, increases the

Disease Transmission. Mosquito breeding likelihood of disease transmission.

conditions, mosquito control methods, and public
health related to animal-vectored disease The more frequent and severe the occurrence ofconcerns
are similar to those discussed for the Deltalarge-scale wildfires, the greater the amount of

Region.. damage inflicted. In contrast, small-scale
controlled wildfires may reduce the likelihood of

Fire Hazards. The existing conditions for firelarge-scale catastrophic wildfires.

hazards are discussed under the Bay Region.
CALFED actions could increase the exposure of

Hazardous Materials and Waste. Many of the uses people and the environment to hazardous

in the SWP and CVP Service Areas Outside thematerials andwaste. Hazardous materials include
raw materials and products such as fuels and oils
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that are commonly used in commercial activitiesConstruction activities could result in standing
and during construction activities. Known andwater, which could serve as mosquito breeding
unknown sites containing hazardous waste alsohabitat.
can be present within a project area. Releases,
and subsequent public exposure to hazardousThese increases in mosquito breeding, habitat
materials and waste, could result from accidentalrepresent potential significant adverse impacts.
spills, disturbance~ of subsurface sites, and
flooding in areas where these substances areConstruction activities also could increase the
present, exposure of people to hazardous materials and

waste, resulting in a potential significant impact.
8.8.2.2 Significance Criteria

Sacramento River Region. No Action conditions
A proposed action would have a significantwould re.main similar to existing conditions.
impact if it would create a new public health or
environmental hazard or substantially increaseExisting government programs would continue to
any existing hazard, such as the threat ofreduce thefrequencyandseverityofwildfires.
wildfires.

San Joaquin River Region. The types of impacts
A significant increase in an existing hazard couldwould be similar to the other regions. However,
include: in the San Joaquin River Region a minor decrease

in mosquito breeding habitat may occur. If
¯ An increase in mosquito breeding habitat; irrigation canals and other facilities are eliminated

¯ A decrease in the distance between humanas agricultural land is retired in this region,

and mosquito populations; ultimately resulting in a potential beneficial
impact.

¯ An increase in the threat of wildfires;

¯ A~ increase in the risk 6fflooding; and 8.8.2.4 Comparison of ProgramAIternatives
¯ An increase in releases or increased exposure to No Action Alternative

to hazardous materials and waste.
Delta Region

8.8.2.3 Comparison of No Action Alternative Storage and Conveyance. Construction activities
to Existing Conditions included in all alternatives could expose people to

hazardous materials and waste. In addition,
The No Action Alternative represents the channel widening in Alternative 2, conveyance
implementation of existing plans and programs inchannels in Alternative 3, and island flooding
theabsenceof theCALFEDProgram. with Alternatives 2 and 3 could create pockets of

standing water that would provide mosquito
This alternative would have potential significantbreeding habitat.
adverse impacts and potential beneficial impacts
on public health and environmental hazards.Ecosystem Restoratiom Actions associated with
Mitigation measures for potential significantthe Ecosystem Restoration Program could
adverse impacts are presented at the end of thisincrease the amount of mosquito breeding habitat.
section. For example, expansion of floodplains in the

Delta, and increases in streamflow, could leave
Delta Region. Wetland restoration at Stones Lake areas of shallow standing water when water levels
National Wildlife Refuge could increase thedecline.
amount of mosquito ’breeding habitat.
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The eonversion of agricultural land to wetlandpublic drinking water quality. Reducing excess
habitat or other habitat and the seasonal floodingdrainage water through efficiency improvements

I of agricultural land could also contribute to anmay reduce the organic carbon loading into
increase in the amount of standing water presentsurface waters of the Delta. Also, a decrease inthe
within the region, amount of organic material present in the Water

I may discourage mosquitos from breeding there.
These conditions would increase the amount of.
mosquito breeding habitat resulting in potentialEfficiency improvements may include an increase

I significant adverse impacts, in long-term operation of pumping equipment for
both existing and new groundwater wells. This

Water Quality and Coordinated Watershed may increase the risk of long-term contamination

I Management. These program would have potential of groundwater sources. If this exposes more
beneficial effects on public health andpeople to hazardous materials in drinking water,
environmental hazards. They would reduceit would represent a significant impact.

I pollution of surface water, which would indirectly Groundwater impacts and mitigation measures are
health risks from drinking water or contact with further discussed in Section 6.2.2.
contaminated water. Improved surface water

i quality would also benefit waterfowl, fish, andLevee System Integrity. The Levee System
other wildlife that depend on surface water. AIntegrity Program would have beneficial effects
reduction in ’surface water pollution w6uld alsoon public health and safety by reducing the

I decrease the presence of contaminants in fish,potential for flooding and, at the sam.e time,
which would indirectly benefit the health bf fishreducing opportunities for mosquito breeding aod
consumers. The effects of program actions onexposure to hazardous materials.
surface water quality are further discussed inI Section 6.1.3. may create riparianSomeleveereconstruction

and wetland habitat, and flooding of shallow
The program also could have indirect effects onislands to control subsidence may create wetlandI If actions habitat. Reconstruction activitiesresult inmosquitopopulations. program may
decrease the amount of organic material present instanding water that increases mosquito breeding
the water, mosquitos may be discouraged fromand the hazard of exposure to hazardous materials

I breeding, and waste.

Water Use Efficiency, Actions associated with the Water Transfers. The Water Transfer Program

I Water Use Efficiency Program provide overall would have a negligible effect on publicmay
beneficial impacts to public health andhealthand environmental hazards under any ofthe
environmental hazards. Reductions in the amountalternatives. Some water transfers may involve

I of irrigation water applied or left standing onproviding water to wildlife refuges and other
agricultural fields or modification in the timing ofnatural habitats, which could in turn provide
wetland dewatering may reduce the amount ofexpanded habitat for mosquitos, butthe amount of

I mosquito breeding habitat. If the timing ofwater being transferred to these uses will likely
wetland dewatering is modified or the amount ofremain small relative t6 other uses for transfer
water applied is reduced, the amount of mosquitowater.

I breeding habitat may be reduced.
Bay Region

Agricultural efficiency improvements may reduce
the level of contaminants in surface waters.Storage and Conveyance. Similar to the Delta
Excess agricultural drainage water is typicallyRegion, conveyanee modifieationsandoperations
laden with organic carbons, a major concern ofmay change the timing or volume of flows into

.!
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the Bay Region. Fluctuating water levels couldRive~ Region, a minor decrease in the amount of
create isolated pockets of standing water, mosquito breeding habitat may occur.

Ecosystem Restoration, Water Quality, Water Use Water Use Efficiency and Water Transfers. The
Efficiency, Water Transfers, and Coordinated effects of these two programs would be similar to
Watershed Management. The effects of these those described for the Delta .Region.
programs would be similar to those described for
the Delta Region. Coordinated Watershed Management. If the

¯. program includes forest management activities in
Sacramento and San Joaquin River Regions the upper watersheds,, it could have a beneficial

effect on fire hazards by reducing the frequency
Storage.and Conveyance. Configurations 1 C; 2B, and severity of wildfires. These activities could
2D, and 2E; and 3B, 3E, 3H, and 3I include reduce the amount of fuel available to fires
increased surface water storage, which couldthrough a variety of techniques, including
increase the amount of mosquito breeding habitat,controlled burns and removal of dead and dying
These configurations also include groundwatervegetation. Additional potential benefits inElude
storage, increased water yield from restored meadows.

Additional surface water storage would haveSWP and .CVP Service Areas Outside the Central
potential beneficial indirect impacts on fireValley
fighting capabilities. Whilethe proposed action
would not decrease fire hazards, the f~cilitiesThe effects of the Water Quality Program and the
would provide additional sources of waterWater Use Efficiency Program are similar to
available for fighting regional wildfires. Thisthose described for the Delta Region. The
would reduce the amount of time required toEcosystem l~estoration, the Levee System
transport water to the sites of wildfires, therebyIntegrity, and Storage and Conveyance program
limiting the amount of damage due to wildfires,elements do not apply to this region.
This beneficial impact would be most apparent
during drought years when fire hazards increase8.8.2.5 Comparison of Program Elements to
and the amount of available water decreases. Existing Conditions

Ecosystem Restoration. Similar to the -Delta Comparison of Program Alternatives to existing
Region, an increase in riparian habitat mayconditions indicates that:
increase the amount of mosquito breeding habitat.
However, because only a small amount of̄ All potentially significant adverse impacts
wetland habitat would be created in the San that were identified when compared to the No
Joaquin River Region, this region would Action Alternativewoultlstillbeconsidered

~ experience fewer adverse effects than the Delta significant when compared to existing
Region. conditions.

Water Quality. Similar to the Delta Region,̄ No additional significant environmental
improved water quality would have potential consequences have been identified when
beneficial effects on public health and Program effects are compared to existing
environmental hazards by reducing exposure to conditions as opposed to No Action.
pollutants and reducing organic material, which
promotesmosquito ~breeding. In addition, if ¯ The beneficial effects of the Program would
irrigation canals and other facilities are eliminated still be beneficial when compared to existing
as agricultural land is retired in the San Joaquin conditions.
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I limiting construction to periods .of low
8.8.2.6 Mitigation Strategies precipitation.

I
Mitigations are proposed as strategies in thisThe significant hazardou~ materials and waste

programmatic document and are conceptual inimpacts resulting from construction activities

I . nature. Final mitigations would need to bewould be mitigated bythe proper management of

approved by responsible agencies as specifichazardous materials and investigation of potential

projects are approved by subsequenthazardous sites discovered during construction. If

I environmental review, site investigations confirm the presence of
hazardous chemicals, permitted removal and

Increases in the amount of available mosquitodisposal of contaminated materials would occur

I breeding habitat could be mitigated using variousand certification of cleanup activities would be
mosquito control methods.These methods obtained from.the applicable regulatory agencies.
include: .

The significant flooding hazard impacts could be

1 ¯ Biological agents (such as estab.lishingmitigated by notifying downstream residents of
mosquitoflsh, whichare predators of any emergency releases and providing
mosquito larvae); information on the dangers of releases-and the

i= I                                                        procedures to avoid them.
¯ Chemicalagents (such as hormone disrupters,

I pesticides); and                          8.8.2.7 Potentially Significant Unavoidable
Impacts

¯ Ecological manipulations of mosquito
breeding habitat (such as reducing amount ofAlthough mitigation measures are available for all

I standing during potential significant adverse impacts, they maywater construction,or

introducing plant-consuming animals), not be adequate to reduce impacts to less-than-
significant levels.I Each method works best under specific habitat

conditions and periods of the mosquito’s lifeThis is particularly true for disease transmission
cycle. A ~ombination of different ciantrol impacts. Due to the potential widespread

! I methods should be used for maximumpresence of new mosquito breeding habitat,
.. effectiveness (for example, mosquitofish andeffeetive management using the identified control
! hormone disrupters), methods may not be possible. However, further

I site-specific sfiadies would be. required to
There is some potential for mosquito controldetermine the specific level of impact, to study
methods to have a negative impact on other partsthe correlation between increased habitat and

i of the ecosystem. Control methods that do notincrease disease ~ansmission, and to determine
create additional stressors on ecosystems arethe potential effectiveness of various control
available, however, and should be selected whenmethods.

I possible. These methods include methoprene, a
manmade chemical that disrupts hormones in
juvenile mosquitos and is biodegradable.

1 The significant disease transmission impacts
resulting from construction activities could be
mitigated by removing or disturbing water that
remains stagnant for more than three days;
limiting construction to cool weather periods,

I when mosquito production is at its lowest; and
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8.9 VISUAL RESOURCES

Summary

Visual impacts Were assessed using the Visual
Management System (VMS) developed by the
United States Department of Agriculture (USDA)̄ No Action Alternative conditions could result

Forest Service. Variety Classes are a key in visual impacts in the Delta and Central

component of the VMS and are to classify Valley.used
visual features into "distinctive" (Class A)
"common" (Class B) and "minimal" (Class C)

¯ Storage and Conveyance construction of

ba~ed vistial dams and spillway structures at new storagecategories appealon a

and scenic quality. Variety Class A and B
facilities could have adverse visual impacts.

resources typically include state of federal park,¯ Ecosystem Restoration is expected to have
recreation, or wilderness areas. Variety Class C beneficial effects in the Delta and a mix of
resources would include more common and fewer both beneficial and adverse effects in the
scenic landscapes such as agricultural lands.Bay, Sacramento River, and San Joaquin
Program effects are considered adverse if theyRiver regions.
result in obstruction or reduction in Variety Class
of visually important features as viewed from̄ Levee System Integrity could have temporary
visually sensitive areas or if they result in long-visualimpactsin theDelta.
term changes or visual contrasts to the landscape.
as viewed from areas with high visual sensitivity
within 3 miles and that persist for 5 or more years.
Table 8.9-1 provides a summary 0fenvironmentalconstruction grading and removal of existing

vegetation and habitat. Long-term adverse andimpacts related to visual resources,
not mitigable visual impacts could include the

No Action Alternative. Changes in land use and
presence of unnatural linear and obtrusive features
as well as view obstructions. In addition, thedevelopment could produce visual impacts

throughout the Central Valley. Also, the visual
adverse effects of fluctuating water levels could

consequences of potential levee failures in the
create or increase the extent of an adverse
shoreline "ring" impact, an impact that cannot be

Delta could be significant, completely mitigated through revegetation or
screening. These storage facility impacts would beStorage and Conveyance. In Alternative 1, south the same for all three alternatives. ¯

Delta flow control structures proposed under
conveyance Configurations 1B and 1C couldSouthDelta flow control structures propos.ed
cause .potentially significant visual impacts onunder Configurations 2A° and 2B Could have a
boaters using Delta waterways. Proposed channelpotentially significant visual impact on sensitive
.widening/enlargements in the Delta could alsosites in the Delta. Proposed channel widening/
create extensive visual disturbances and contrastsenlargement activities proposed throughout the
to Delta boaters and other recreationists underDelta could also have significant visual impacts.
Configuration 1C but these impacts would be
mitigable. ’                                      Alternative 3 would create visual impacts similar

to those identified under Alternative 2. Visual
Constructing storage facilities underimpacts to Delta boaters and other recreationists
Configuration 1C in .the Sacramento River andfrom the south Delta flow control structures
San Joaquin River regions would result in short-would only occur finder Configurations 3A, 3B,
term changes in visual character due to3E, and 3I. There would be short-term and Iong-
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!
¯ALTERNATIVE ALTERNATIVE ALTERNATIVE ¯

IMt’ACT ISSUES 1 2 3

1A

Delta Region

Newly Negotiated Flows [] [] [] [] []
Agricultural Land Retirement and + + .+ + + + + + + + + +
Habitat Restoration

Vegetation Removal o o o o o o o o o o o o
I

South Delta Flow Control [] ¯ ¯ ¯ ¯ [] [] ¯ ¯ ¯ [] ¯

Channel Widening/Enlargements o o D ~ ~ ~ D ~ ~ ¯ |. ~ ~ ¯
Isolated Facility at Slough and [] [] [] [] [] [] []
River Crossings

Short-Term Change in Visual
iCharacter from Storage Facility

[] [] [] [] []

New Intake Pumping Stations [] [] [] [] [] [] [] []

Fluctuating Water Levels in
[] [] [] [] [] [] [] [] ¯ ¯ [] ¯ !Storage Facilities

Dam and Spillway Structures [] [] [] [] [] [] [] [] ¯ ¯. [] ¯

1Bay Region

Vegetation and Habitat ¯
Restoration, Channel o o o o o o o o o o o o
Improvements, Erosion Control,
and Road Improvements

Set-Back Levees and New o o . o o o o o o o o o 0 1
Channels

Sacramento River Region I
Newly Negotiated Flows [] [] [] [] i [] [] [] [] [] ’ [] [] []

Vegetation and Habitat
Restoration, Channel 1
Improvements, Erosion Control,

0 0 0 0 0 0 0 0 0 0 0 0
Road Improvements, Altered                                                                                   ¯
Timber Harvesting Praetices, and IReduced Grazing

Gravel Replacement, Fish Screen ¯
Installation, Fencing along 0 o o 0 o o o o o o o o 1Creeks

Short-Term Change in Visual
ICharacter from Storage Facility

[] . []
1

New Pumping Plants and "
Conveyance Facilities                                     !

¯Table 8.9-1. Summary of Environmental Impacts Related to Visual Resources (page I of 2)              1
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I ALTERNATIVE ALTERNATIVE ALTERNATIVE
IMPACT ISSUES 1 2 3

I IA I 1B 1C 2A ! 2B 2D 2E 3A 3B 3E 3H 3I

Fluctuating Water Levels in [] E ¯ ¯ [] ¯ [] ¯ [] ¯ ¯ ¯ ¯Storage Facilities"

Dam and Spillway Structures [] [] ¯ [] ! 0 [ ra [ ¯ [] ¯ ¯ ¯ ¯

l San Joaquin River Region

[Newly Negotiated Flows [] ~ra ~3 [] [] [] []" [2 [] [] [] []

I Vegetation and Habitat .
Restoration, Channel
, Improvements, Erosion Control,
,,~i Roadlmprovements, A1÷~red

o o o o [ o o o o o o o o

I Timber Harvesting Practices, and
Reduced Grazing

!Gravel Replacement, Fish Screen

I :Installation, Fencing along o o o o    o o o o 0 " o o o
Creeks

Short-Term Change in Visual [] []

I
:Characterfr°mst°rageFacility [] []
New Pumping Plants and [] [] [] [] I
Conveyance Facilities

1 ’NewlntakePumpingStations [] [] [](][[] [] [] [] ’ [] , ,

Fluctuating Water Levels in ~ [] [] []I ¯ [] ¯ [] ¯ ¯ ¯ ¯

Dam and Spillway Structures "[] [] [] [] ! ][]

I ] SWP and CVP Service Areas Outside the Central Valley

I NOTE: Please refer.to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other.

LEGEND:I Level of Impact
¯ = Significant and unavoidable
~ = Significant and mitigable

I o = Less than significant
[] = None
+ -- Beneficial
U = Unknown

Table 8.9-1. Summary of Environmental Impacts Related to Visual Resources (page 2 of 2)

!
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term adverse visual effects of new in-DeltaDelta because vegetation would be removed
storage facilities on Victoria Island. during construction. However, it is expected that

this impact would last le§s than 5 years and 1
Ee0system Restoration. Implementing ecosystemtherefore it would not be significant. There would
restoration could have a beneficial effect on visualbe no visual impacts from the Levee System
resources in the Delta due to proposed agriculturalIntegrity Program outside the Delta Region. 1
land .conversion. This assumes that the viewer
prefers native habitat to agricultural lands. This8.9.1 Affected Environment/
program would have a combination of both Existing Conditions
beneficial and adverse impacts in the Bay,
Sacramento River, and San Joaquin River regions.8.9.1,1 Delta Region
Beneficial effects would be created, through 1
restoring natural landscapes in the Bay Region
and adding visual variety in the Sacramento River

Historical Perspective. The landscape of the Delta

and San Joaquin River regions. Potential but nothas changed dramatically since reclamation began
¯

significant visual effects would result fromduring the 1850s. Large expanses of wetlands,

establishing fencing on creeks to protect riparian
riparian corridors, and open water have been

vegetation, replacing gravel, and installing fishreplaced by agricultural lands in low-lying tracts
1

screens (Sacramento River and San Joaquin Riversurrounded by levees. By 1930, only a small

regions), amount of the natural landscape remained. Levee
failures in 1930 resulted in islands flooding
throughoutthe Delta, several of which have not 1Water Quality. There would be no impacts from the been converted back to agriculture.

Water Quality Program because proposed source
control actions are not likely to change theBythe 1940s, only afew small settlements existed

Ilandscape’s visual characteristics, within the Delta. Following World War II,
urbanization expanded along the edges of the

Water Use EftTciency. The Water Use Efficiency Delta. From 1946 to 1964, commercial shipping IProgram would not have any significant visualand boating recreation use in the Delta increased,
impacts in any portion of the study area becausefollowed by marina development. From 1975 to
the types of projects to be undertaken would notpresent, urbanization has encroached on the Delta
significantly alter views of visually sensitivefrom cities in eastern Contra Costa County
areas. (Brentwood, Discovery Bay, and Stockton) and

fromSacramento:
Coordinated Watershed Management The visual 1
landscape in th~ upper watersheds is dominatedExisting Conditions. Most of the Delta is devoted
by dense forests in the Sierra Nevada mountainsto farming and is interlaced with a network of []
and oak woodlands in the foothills. The impactswaterways and levees designed to protect the []
of most watershed improvement projeets on visualDelta’ s islands and tracts.
resources in the study area would generally be ¯
beneficial. Potential beneficial effects includeMajor visual resources within the Delta Region |
preserving and improving the natural landscapeinclude:
through increased vegetation along waterways and ¯
in grazed areas. ¯ Bethel IslandAtotehkiss Tract,

¯ Franks Tract State Recreation Area (SRA),
Levee System Integrity. Channel improvements in ¯ Brarmon Island SRA, ¯
the Delta, including levee construction, dredging,̄ Windy Cove SRA,
and eharmel widening and deepening would havē Cliff House fishing access (private),
temporary adverse impacts to visual quality in thē Discovery Bay Yacht Club Marina (private),

I
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* Sherman Island (private camping andhave a higher viewer sensitivity than others.
marina), Major visual resources in the Bay Region include:

* Stone Lake Wildlife Refuge,
¯ Cosurnnes-Mokelumne River confluence ¯ San Pablo Bay National Wildlife Refuge

wildlife preserve, (NWR),
o Highway 160 (a state-designated scenic¯ BeniciaSRA,

highway) from Antioch tO Freeport, and ¯ Martinez Shoreline (East Bay Regional Park
¯ Community of Brentwood. District [EBRPD]),

¯ Carquinez Strait Shoreline (EBRPD),
Representative Variety Classes A and.B resources. ¯ China Camp State Park,
viewed from the Delta include Mt. Diablo in ¯ Point Pinole (EBRPD), and
Contra Costa County and the Vaca Mountains in¯ Suisun Marsh and Grizzly Island Wildlife
Napa and Solano counties. Refuge.

The main roads from which travelers can view theThe most visually dominant feature ~rom the east
are Highways 160, 4, 12. In many side the Bay Region is Mount Diablo inDelta and of

portions of Highways 4 and 12, it is not possiblesouthern Contra Costa County and the Diablo
to view the Delta waterways, but features such asRidge, which frames the southern half of the
Mt. Diablo are valley.. 3,849 meanvisible. MountDiablorises feetabove

sea level and is also visible throughout the
8.9.1.2 Bay Region western half of the Sacramento Valley.

Historical Perspective. Prior to the 1930s, the Bay 8.9.1.3 Sacramento River Region
Area’s visual character was dominated by the
urban forms of the city of S~in Francisco, while Historical Perspective. Prior to the 1940s, the
the remainder of the region was more rural andSacramento River valley was made up of
less developed. A development pattern similar to’ grasslands, scattered oak woodlands, and
that described for the Delta occurred in the vernal andBay wetlands, pools, riparianareaswere

Region. By 1930, about half ofSuisunMarshmore prominent. Although there has been
had been converted to agricultural use. However,substantial new development along state and
shortly thereafter, as agricultura! federal highways in the Sacramento Riverupstream
diversions createdgreatertidalintrusionofsalineRegion’s upper watershed, .these areas have
water, these agriculture lands were subsequentlyremainedpredominantlyoakwoodland, grassland,
converted to managed wetland habitat forforest, and rural, with small tawns in the foothills
waterfowl use.. Over the last 60 years, the Bayand mountain area. These areas are framed by the
Region has become progressivelymore urbanized,forested ridgelines of the Sierra Nevada to the
although open space has been preserved along the¯ east, the Cascade Range to the north, and the
majorridgelinesthatsurroundSanFranciscoBay.Coastal Range to the west. This lack of

urbanization has preserved the scenic qualities of
Existing Conditions. Heavy urbanization and these areas that include pristine wilderness,
industrial uses currently characterize the Baymountains, and other dramatic landscapes.
Region, although major portions of the Suisun
Marsh area remain undeveloped. Concurrently,Existing Conditions. The historic change in the
there are heavy recreation pressures along thisSacramento River. Valley from grasslands,
region’s waterfronts,, making this area morefloodplains, and extensive riparian areas to
sensitive visually since reereationists as a groupcropland, rice fields, and orchards has reduced

visual variety. As a result, areas along Interstate
5 (I-5), Highway 99, SR 70, and other roads
generally are Variety Class C.
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Important visual resources that would be mostFederally-designated Wild and Scenic Rivers
likely inventoried as Class A features include theinclude the Middle Fork of the Feather River, the
Sacramento, Sutter, and Colusa NWRs, GreyNorth Fork of the American River, and the
Lodge WMA. and the Colusa-Sacramento River American River reach that flows through
SRA. Other important visual resources in theSacramento.
Sierra foothills include Lake Oroville, Folsom
Lake, Auburn, and Lake Oroville SRAs. 8.9.1.4 San Joaquin River Region

North and east of this region, the topographyHistorical Perspective. ¯ Prior to the 1940s, open
becomes more strikingly varied. Much of thegrasslands and scattered oak woodlands, as well
upper watershed of the.Sacrament0 River Regionas wetlands, vernal pools, and riparian areas, were
is forested land that characterizes and blockstypical in the San Joaquin River Region. Human
views for motorists traveling through these areas,settlement was sparse, concentrated mostly in
Potential Class A visual features in this regior~Fresno and Modesto. Rapid agricultural
include state and federal park and recreationdevelopment and increased human settlement
areas, such as Plumas Eureka State Park,drastically changed the visual landscape by
Whiskeytown Shasta TrinityNational Recreationreplacing grasslands with irrigated cropland and
Area north of Redding, and Lassen Volcanic.reducing extensive wetland, vernal pool, and
National Park. The Sutter Buttes, Mount Lassen,riparian areas to scattered segments.
and Mount Shasta are prominent mountain
features visible from a large geographic portion ofThe upper watershed areas of the San Joaquin
the north Central Valley; Mount Lassen, with’anRiver Region have remained predominantly oak
elevation 10,457 feet above mean sea level, is.awoodland; grassland, forest, and rural, with
dominant visual feature in the northeast portion oflimited development over the past 150 years.
this watershed, visible from throughout theThese areas are framed by the forested ridgeline
northern Sacramento Valley. SR 70, which.of the Sierra Nevada to the east. This lack of
traverses Butte and Plumas counties, is eligibleurbanization has preserved the scenic qualities of
for scenic highway designation~ these areas, including the pristine wilderness and

other dramatic landscapes discussed below. Over
Distinctive visual features on the west side of thethe past 30 years, increasingly developed
valley include Clear.Lake, the largest natural lakeviewscapes have encroached along ’the major
in California. roadways in this region.

Existing Conditions. Much of the land in the SanConstructingdamsand reservoirs~ubstantially
changed the visual landscape. Reservoirs thatJoaquin River Region is dedicated to agricultural
have added visual variety include Whiskeytown,use (Variety Class C). Much of the upper
Shasta, and Black Butte reservoirs. Viewerwatershed ofthe San Joaquin River Region on the
sensitivity is high in these areas because they areeast side of the San Joaquin Valley, north of the
high recreation use areas with easy public access,city of Fresno, is forested land that blocks .views

for motoriststraveling through these areas. The
Major u~ban areas include Sacramento, Redding,watershed areas on the west side of the San
Red Bluff, and Chico. A section of Highway 36 Joaquin Valley are made up of a mix of suburban
(in Tehama and Plumas counties, from Route 89areas surrounded by low-lying agricultural lands.
near Morgan Summit to Route 89 near Deer
Creek) is eligible as a state’designated scenicMajor urban communities include Modesto,
highway. Trinity County. is eligible for scenicStockton, Fresno, and Bakersfield. Major
designation, along with SR70. highways with high viewer sensitivity that

provide access to Yosemite or Kings Canyon-
Sequoia national parks include Highways 140,
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120, 196, and 41. Most of the urbanized areasprogram activities are proposed in the upper
along I-5 and Highway 99 are Variety Class C. watersheds in the SWP and CVP service areas~

I Important (Variety Class A or’B) visualresourcesHistorical Perspective. The areas consist of
in the Central Valley portion of this area includerelatively arid landscape, with topography that
the San Luis NWR complex, Mendota and Volta ranges from steep, rugged coastal hills and
Wildlife Refuges, and San Luis Reservoir. In themountains to the fertile plains of the San
Sierra foothills, majorvisualresources includetheFernando Valley. Historical growth was

I Millerton Lake, Turlock Lake, and McConnell concentrated first along the coast, especially
SRAs, and Don Pedro Reservoir. Other major within San Diego and Los Angeles counties.
visual reso.urces include Colonel AllensworthWith water supply development, the inland
State Historic Park, Tule Elk State Reserve, andportions of this area develbped into a highly
the Pixley NWR. productive agricultural region. Since the 1940s,

expanding urban and suburban areas have

I Major (Class A) visual resources in the upperdominated the landscape.
watershed areas west of the San Joaquin Valley
include-Yosemite National Park and severalExisting Conditions. Much of this region is now

i wilderness areas. The John Muir Wilderness,urbanized, especiallywithinLos Angeles, Orange,
within the Sierra and Inyo national forests,San. Diego, San Bernardino, and Riverside
encompasses 584,000 acres in the Sierra Nevadacounties. However, major undeveloped areas also

i and is the largest, designated wilderness area inprovide significant visual resources, including the
California. Othersmallerwilderness areas includeLos Padres National Forest and Ventura
Emigrant Wilderness, which coversWilderness, National Forest lands within the San

i approximately 117,600 acres adjacent toGabrieland SanBernardino mountain ranges, and
Yosemite National Park with elevations ranginglands within the Cleveland National Forest.
from 6,000 to 12,000 feet above mean sea level.

i 8.9.2 Environmental
Highways eligible for state scenic highway status Consequences: Visualinclude SR 33 (in Fresno County, from SR 198
near Coalinga to SR 198 near Oilfields), SR 168 Resources

I Fresno from SR 65 Clovis to(in County, near
Huntington Lake), and SR 190 and 198 (in Tulare8.9.2.1 Assessment Methods
County, from SR 65 in Porterville to the countyI line). Portions of 1-5 have been designated as aThe impact assessment was guided by theprocess
Scenic Highway, and SR 152 is a Scenic HighwayVMS developed by the USDA Forest Service. At
with views of San Luis Reservoir. this stage of assessment, impacts were described

at a broad, regional level, focusing on known,
¯ Federally-designated Wild and Scenic Riverssensitive resources and landscapes. The following

include the South Fork of the Merced River, themethods were used:

I Middle Fork and South Fork of the Kern River,
and the Tuolumne River. * Identify visually sensitive areas. Sensitivity

was considered highest for views seen by

i 8.9.1.5 SWP and CVP Service Areas Outside people driving to or from recreational
the Central Valley activities, or along routes designated as scenic

corridors. Views from relatively moderate to

I The SWP and CVP service areas outside the high-use recreation areas were also
Central Valley encompass the southern California considered sensitive. For the purposes of this
coastal counties and portions of Kern, San study, l~ighly sensitive areas were defined as

Bernardino, Riverside, and Imperial counties. No those recreation areas that received at least
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10,000 recreation visitor days per year. An 8.9.2.3 Comparison of No Action Alternative
average of 27 recreation visitors per day to Existing Conditions
represents moderate use.

.                                                          Changes in land use and development could
¯ Consider the distance between the proposed      produce visual impacts throughout the Central

actions or facilities and visually sensitiveValley..Also, the visual consequences of potential
areas. Only impacts of those project actionslevee failures in the Delta could be significant.
that are 3 miles or less from identified areas
were assessed. Generally, impacts occurring8.9.2,4 Comparison of Program Alternatives
more than 3 miles away from visually- to. No Action Alternative
sensitive areas are not readily seen or
distinguished at a level that would beThe impacts to visual resources resulting from the
considered sensitive. However, in Somestorage and conveyance program element will
situations, depending on the nature of thevary by alternative, as discussed below. Impacts
facility and location-specific topography, the to visual resulting from other program elements,
visibility of a proposed facility or action such as ecosystem restoration, do not vary.
impact might exceed a distance of 3 miles, substantially from one alternative to another at the

programmatic level. Therefore, the discussions of
¯ Focus the assessment on components of theenvironmental consequences assoeiated with other

program that could impact the visualprogram elements are not grouped by alternative.
environment. The impact analysis focused onIn those cases where no environmental impacts
the Ecosystem Restoration, Levee Systemhave been associated with a program element
Integrity, and Storage and Conveyancewithin a region, the program element is not
programs. The impact of other programmaticdiscussed.
actions are assumed to be neutral or only
slightly beneficial. Delta Region

.Variety classes are a key component of the VMS S̄torage and Conveyance
and are used to classify visual features into
"distinctive" (Class A), "common" (Class B), and Altemative 1. Configuration 1A would not cause
"minimal".(Class C) categories, significant visual impacts.

8.9.2.2 Significance Criteria Flow control barriers proposed in the south Delta
as part of Configuration 1B are expected to be

Two significance criteria were used for thisvisually obtrusive to boaters using the Delta
analysis: waterways (especially those originating from

Discovery Bay Marina). Old and Middle. rivers
1. Will implementing program actions obstructand Grant Line Canal would be directly affected.

or permanently reduce visually importantWhen operational, these barriers could also
features that are in Variety Classes A and Bimpede boater access to scenic areas.
t̄hat can be viewed from visually sensitive
areas? Configuration 1C would produce the same

impacts as lB. In addition, proposed channel
2. Will implementing program actions result inenlargements could have potentially significant

long-term (that is, persisting for 5 years or impacts on Delta boaters and other reereationists,
more) adverse visual changes or contrasts toparticularly in the short term.
the existing landscape as viewed from areas
with high visual sensitivity within 3 miles? If
so, how many viewing sites will be affected?
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Earthmoving disturbances can create extensiveroutes, night construction lighting, and.
visual disturbances and contrasts, thus potentiallyconstruction laydown areas. Nearby views of

I significant visual impacts, project features under construction would impose
temporary visual impacts caused by heavy

Altemativo 2. Configurations 2A and 2B, facilitiesequipment disturbing established topography and

I and modifications would be visible from visuallyvegetation and generating dust. Proposed
sensitive areas in the Delta. Impacts of the southconstruction activities would be particularly
Delta flow control structures and Old Rivernoticeable and could cause a significant visual

I channel enlargements would be the same as forimpact to nearby residences at Discovery Bay,
Configuration 1C. Also, thenew intake structurerecreationists from the Discovery Bay Marina,
would be visible at Clifton Court Forebay. and motorists on Highway 4, a county-designated

I Additional visual impacts would occur in thescenic route. Most of the construction areas for
North Delta as a result of the Hood Intake.the proposed storage facility would be under
Channel, diversion structures, and Mokelumnewater once filled; therefore, this impact would be

I River eharmel enlargements, short-term but still significant.

Configuration 2D visual, impacts would be theReservoirs. built in the Delta Region would
[] same as those of Configurations 2A and 2B,inundate areas currently used primarily for

except that there would be no south Delta flowagriculture. Although waterbodies in general are
eontroI structures. The more extensive habitatconsidered beneficial visual features, fluctuating

I restoration in the north Delta (including Eastwater levels due to reservoir drawdown and
Delta Wetlands and Bouldin Island aquaticreplenishment could cause adverse visualimpacts
habitat) and in the south Delta (along. Old Riveras a result of the shoreline "ring" effect in areas

~ between Holland Tract and Clifton Court that are alternately inundated and exposed.

| Forebay) would enhance the visual environmentVegetation, .such as emergent marsh grasses that
of those Delta areas over the long term. Elevatingcan tolerate periodic flooding and drying, may be.

i the Highway 12 roadway would improve its useful for mitigation; however, this type of effect
scenic qualities both in terms of foregroundcannot always be mitigated through revegetation
aesthetics and long-distance vistas of Classes Aand screening. In addition, new levees would

I and B variety classes (Mount Diablo and the Vacavisually dominate the surrounding flat and open
Range). landscape and could permanently change the

visual quality and character of the project area.

i Configuration 2E visual impacts would be theThis would be a significant and not mitigable
same as those of Configuration 2D except thatvisual impact.
there would be additional impacts from
converting Tyler Island into aquatic habitat andConveyance facilities and modifications under

I the setback of the Andrus Island levee. TheseConfigurations 3A, and 3I would be3B,3E, 3H,
changes would present opportunities for long-termvisible from sensitive areas in the Delta. Impacts
visual enhancement, of the south Delta flow control structures and Old

i River channel enlargements would be the same as
Alternative 3. A sto~age facility could be for Configuration 2B. Also, the new intake
constructed in the Delta Region under structure would be visible at Clifton Court

I 3B, 3E, and 3I. For Forebay. Additional visual impacts would occurConfigurations example,
reservoirs could be built near the SWP-CVP in the north Delta as a result of the Hood Intake to
intakes atHolland Tract (Configuration 3!) or the isolated facility, associated diversion

I possibly on Victoria Island as an enlargement ofstructures, such as trash racks, fish screens, pumps
Clifton Court Forebay. Project construction of and fish return facilities, and Mokelurnne River
such reservoirs would create temporary adversechannel enlargements.

I visual impacts, particularly from construction haul
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The isolated facility would extend all the wayThe visual impacts from this program would be
around the Delta periphery, and visual impactsprimarily beneficial over the long term because
would occur at all the significant slough and riverrestored natural habitats are generally perceived to
crossing sites (such as Mokelumne River, East-be more scenically diverse and aesthetically
side streams, Disappointment Slough, San Joaquinpleasing than agricultural lands or lands Used for
River, Middle River, Victoria Canal, and Old other purposes.
River).

Water Use Efficiency
Configuration 3E visual impacts of this alternative
would be the same as those of Configuration 3A,Water use efficiency is not expected to cause any
except there could be greater visual impacts onsignificant visual impacts. Changes in urban
Delta waterways under low-outflow conditions if landscaping plants and materials and agricultural
the larger capacity of the isolated facility is usedcrops are anticipated, but they would involve
to divert more flow, resulting in lower netsubstitutions, subtle changes, or beneficial
freshwater outflows, changes to visual aspects that are not considered

to be significant. In some instances, efficiency
Configuration 3H visual impacts would be theimprovements may result in the loss of some
same as those of Configuration 3A combined withincidental wetlands and riparian areas that
Configuration 2D. The more extensive habitatsurvived off existing agricultural water use
restoration in the north Delta (including Eastinefficiencies, but the extent is expected to be
Delta Wetlands, Tyler Island Wetlands, andminor. If land fallowing occurs from temporary
Bouldin Island aquatic habitat) and in the southwater transfers or from ef-fieieney improvements,
Delta (along Old River between Holland Tract the changes are projected to improve visual
and Clifton Court Forebay) would enhance thediversity. ¯
visual environment of those Delta areas over the
long term. Levee Systemlntegrity

Configuration 3I visual impacts would be theLevee system integrity would involve levee
same as those of 3E, except that there could berehabilitation and habitat creation within the Bay
greater visual impacts on Delta waterways underDelta. This program would result in temporary
low-outflow conditions if the larger capacity ofadverse impacts to visual quality in the Delta
the isolatedfaeility(withthree.alternativepointssince existing vegetation would be removed
of diversion) is used to divert more flow thanduring construction. However, these effects
would otherwise be possible, resulting in lowerwould diminish as vegetation is reestablished on
net freshwater outflows: the levees for habitat and levee protection. In

most situations, this adverse effect would be
Ecosystem Restoration Program expected to last less than 5 years and therefore it

is not considered significant.
Ecosystem restoration calls for converting land in
the Delta Region from existing land uses toWater Transfers. Water transfers would have an
habitat, ecosystem restoration, levee setbacks andoverall negligible effect on visual resources under
floodways. Most of this acreage is currently inany of the alternatives. Localized increases or
agricultural use. decreases in river flows or reservoir elevations

~ could result, but all such changes are expected to
be within historical ranges observed in theseEstimated acreage affected by the

Ecosystem Restoration program element is
waterbodies during various water-year types.

presented in Chapter 5, Section 5.2.
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Bay Region-                                    impacts are given for the Sites/Colusa,
Montgomery and Los Vaqueros reservoirs as

i Ecosystem Restoration examples of potential new or modified existing
reservoirs. Construction associated with the

Ecosystem restoration actions could have a mix ofSites/Colusa Reservoir Project would be

I long-term beneficial and short-term adverseparticularly noticeable and would cause a
impacts. Short-term construction impacts fromtemporary significant visual impact to nearby
creating setback levees and constructing newresidents or motorists on Sites-Lodoga Road, a

I channels could hax~e adverse visual effects if theyproposed County Road Scenic Route. However,
are implemented. Since these actions are assumed "most of the construction area would be screened
to occur for less than 5 years, they would not. befrom public viewby interveningtopography along

¯
¯ considered significant. Logan Ridge and other adjacent ridgelines.

| Conveyance facilities associated with the
The long-term effects of ecosystem restorationSite/Colusa Reservoir (such as Tehama-Colusa

~ II wotild be beneficial, since they would restore aCanal Enlargement, Tehama-Colusa Canal

| more natural landscape in an area that is highlyExtension, and Chico Landing Intertie) could also
developed (Variety Class C). Some areas wouldhave temporary adverse visual impacts to any

I probably shift from Variety Class B to Class A. nearby residences within 1/4-mile of the
construction right-of-way.

Sacramento River and San Joaquin River Regions
The proposed Newville Reservoir would beI situated between three that wouldStorage and Conveyance ridgelines
naturally screen construction activities from

Short-term adverse impacts to visual quality fromsensitive .viewers to the west, north, and east,I water projects could include residents in the community Ofproposed storage includingnearby
construction grading and removal of existingPaskenta and recreationists at Black Butte Lake.
vegetation and habitat. Constructing the conveyance canals and pumping-I generating plants would generate short-term.
Long-term adverse visual impacts from proposedvisual impacts that would be more noticeable in
water storage facilities include the presence ofthe flatter elevations of the project area near I-5.

I unnatural linear and obtrusive features (such as
dams and spillways), as well as view obstructions.Because of this topography, dam visibility at these

north-of-Delta .storage facilities would be

I Previously dry land would be inundated, orlocalized to within about 1/4-miie of the sites.
existing reservoir levels could be increasedThe project areas currently have minimal use;
causing the inundation of new areas around thehowever, with the introduction of potential new

I pre-existing shoreline. Unlike a natural lake,recreation users at the reservoirs, the visual
proposed reservo.irs would lack naturally evolvedchanges created by the proposed dams would have
shoreline vegetation and trees, and would becomea potentially significant and not mitigable visual

I a prominent feature in the landscape. Fluctuatingimpact.
water levels due to alternate reservoir filling,
drawdown, and replenishment could create orPotential construction activities at the

i increase the extent of adverse shoreline "ring"Montgomery Reservoir would be particularly
impacts. This type of effect cannot be mitigatednoticeable and would cause a’ temporary
effectively through revegetation or screening, significant visual impact to residences in the

I nearby community of Snelling. The proposed
Proposed construction activities for additionalmain dam at Montgomery Reservoir could be
storage faeilitie~ may have temporary significantvisually disruptive, detracting from the natural

I visual impacts. Descriptions of potential visuallandscape for nearby residents, as well as for new
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recreation users in the area. Therefore, the visualareas) and from installing fish screens in areas
changes created by the proposed dam could havewith high visual sensitivity. These impacts e0uld
a significant and unavoidable impact on visualbe mitigated through revegetation programs,
resources, would last less than 5 years, and are not

considered significant.
The proposed Los Vaqueros Reservoir would be
situated in a canyon that would naturally screenEcosystem restoration actions on the whole would
construction activities from most sensitivebe beneficial since they would add visual variety
viewers in the project area.. In addition, most ofto the landscape and possibly would result in an
the construction areas for the proposed reservoirsupgrade of Variety Class. Some actions would be
would be under water once the reservoirs areadverse, such as establishing fencing on creeks to
filled; therefore, this impact would be short term.protect riparian vegetation. These impacts could
Constructing pumping-generating plants andbe significant if they persist for 5 years or more
conveyance facilities for this project wouldand occur in visually sensitive recreation areas.
generate short-term visual impacts that would be.Assuming that vegetation could be used
more noticeable in the flatter elevations of theeffectively to screen fences from passing
project area, particularly near Bethany Reservoirreereationists’ views, the impact could be
S~ate Recreation Area. These would be temporarymitigated and is not considered significant.
but still significant visual impacts.

Watershed Management Coordination
The 505-foot-high earthen dam proposed for the
Los Vaqueros Reservoir would substantiallyWatershed management activities such as
change the visual character and quality of thevegetation and habitat restoration, channel
landscape. The dam’s massive engineered formimprovements, and erosion control efforts would
andstraight lines would contrast strongly with thegenerally have beneficial visual effects. In the
surrounding rolling hills and undulatinglong.run, these types of activities would improve
ridgelines. The dam and spillway would bethe natural landscape character of rivers and
visually disruptive, detracting from the naturalstreams in both the upper watershed and lower.
landscape. Adverse visual impacts of views of thewatershed areas.
dam from the reservoir would be significant and
unavoidable because the visible portion of theAltered timber~ harvesting practices could have
dam face would be covered with riprap, and thebeneficial visual effects on the landscape of this
dam contour and reservoir water level wouldwatershed if implemented over large areas. The
create a distinct break in the natural ridge line,overall visual effect of maintaining or enhancing
which could not be buffered, these forested areas would be beneficial since it

would preserve the natural landscape of this area.
Views of the massive earthen dam and concreteReduced grazing in some areas could increase the
spillway from downstream locations also couldamount of vegetative cover, which in turn would
create visual impacts for recreation users. Therestore a more natural landscape character to
dam face would strongly contrast in form, line,denuded grazed areas.
color, and texture with the surrounding landscape,
thus creating a significant and not mitigab!e visualWater Use Efficiency and’Water Transfers
impact.

The effects of these programs would be similar to
Ecosystem Restoration. those described for the Delta Region.

Visual impacts could result from ecosystem
restoration actions, such as gravel replacement
(by creating borrow pits in visually sensitive
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SWP and CVP Service Areas. Outside the Central ¯ Time adverse changes in flow regimes to
Valley minimize "bathtub ring" effects during times

of peak recreation use;.
There would be no direct or construction-related
visual impacts in this area from any of thē Add visual variety through landscaping and
programs because there would be no direct habitat restoration efforts to areas considered
activities or effects capable of significantly Variety Class C;
altering the visual landscape. However, visual
impacts could occu.r in these areas if the proposed̄ Minimize construction activities during the
project leads to changes in growth. The types of peak use recreation season;
visual impacts most likely associated with this
would be a result of development of housing and̄ Locate visually obtrusive features,, such as
retail structures. These impacts may or may not borrow pits and dredge material disposal
be significant, but there is insufficient existing sites, outside visually sensitive areas and
information to make such an evaluation, observation sites;

8.9.2.5 Comparison of Program Elements to ¯ Where feasible, water areas where dust is
Existing Conditions generated, particularly along unpaved haul

routes and during earthmoving activities, to
The No Action Alternative differs from the reduce visual impacts caused by dust;
.existing conditions mainly in terms of future
water demands; however, forecasted flows arē Avoid, to the greatest extent feasible,
generally similar to those for existing conditions, unnecessary ground disturbance outside the
Therefore, the conclusions regarding the area that would be eventually covered by a
magnitude and significance of visual impacts reservoir’s water surface;
would be the same when compared to existing
conditions as when compared to the No Action ¯ Where revegetation occurs in natural areas,
Alternative. select vegetation type, placement, and density

to be compatible with patterns of existing
8.9.2.6 Mitigation Strategies. vegetation;

Mitigations are proposed as strategies in this̄ Installlandscape screening, suchas groupings
programmatic document and are conceptual in of trees and tall shrubs, to screen proposed
nature. Final mitigations would need to be facilities, such aspumping-generatingplants,
approved by responsible agencies as specific from nearby sensitive viewers, such as
projects are approvedby subsequent motorists and residents;
environmental review.

Locate and direct exterior lighting for
At the programmatic level, the following onsite construction activities so that it is concealed
and offsite mitigation measures could be to the extent practicable when viewed from
implemented to reduce significant visual impacts: local roads, nearby communities, and any

recreation areas;
On-site measures:

¯ If possible, site the proposed reservoir(s) to
¯ Revegetate disturbed areas within 2 years of minimize required cut-and-fill and locate it on

construction; the flattest topographic section of the site to
minimize its visibility;
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* Establish native, trees, bushes, shrubs, anddust may impair visibility in some areas. If these
ground cover at the base of dams and onimpacts persist more than 5~ years, they are
hillsides near dams, ht the base of pumping-considered significant.
generating plants, and along new and
expanded canals and conveyance.channels inIn terms of specific Delta facilities, large channels
a manner that does not compromise facilityand/or pipelines and appurtenances on the north,
safety and access; east, and south sides of the Delta, especially

Configurations 3E and 3I and in-channel flow
¯ Construct pumping plants with earth-tone control strudtures, have the greatest potential for

building materials; and creating long-term adverse impacts due to the
high visibility of these changes. Their effects on

¯ Mitigate the adverse visual impacts ofDelta community residents are considered to be
channel widening with land sculpting andmore severe than effects to recreational visitors to
vegetation and provide opportunities for long- the Delta because of the greater potential exposure
term visual enhancement, time.

Off-site measures:

¯ Create viewing opportunities of outstanding
features (such as Mr. Diablo and the Vaea
Mountains) through selective vegetation
reduction or construct roadside viewing areas;

¯ Recontour and add vegetation to areas rated.
as "poor" in variety class; and

In conjunction with new water storage and
conveyance facility construction, flood
visually unattractive areas, thus hiding
adverse features and providing increased
visual variety.

8.9.2.7 Potentially Unavoidable Significant
Impacts

Unavoidable impacts are primarily those
associatedwith program facilities and their
construction since they are often difficult or
impossible to harmonize with the natural
environment,especially, in the short term.
T.emporary structures under construction, heavy
equipment, and piles of construction materials,
dirt, and gravel would be particularly unsightly
and therefore would represent a short-term
significant unavoidable impact if located in the
foreground and/or middle ground of visually
sensitive areas. Unavoidable visual impacts may
also be created by glare from night-time lighting
of construction sites. During the day, fugitive
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I
8.10 ENVIRONMENTAL JUSTICE

I Summary

i Implementation of the CALFED alternatives and
the No Action Alternative would not result in
disproportionate adverse impacts to low-~come

¯ Some CALFED aetibns could have- a

or minority populations. Significant unavoidable disproportionate impact on minority and

I environmental and human health impacts have not low income15opulations,includingmigrant

been identified for all of the alternatives, and          workers.
.consequently, impacts would not be incurred

I disproportionately by a~y race or economic
or human health hazard. The affected environment

population,                                      for the environmental justice analysis includes the

I Environmentaljustice~impacts are best evaluatedracial demographics within the CALFED study

at the project-specific level where specific plansareas: the Delta Region, Bay Region, Sacramento

can be analyzed and specific populations affectedRiver Region, San Joaquin River Region, and the

I by an action can be evaluated for disproportionateSWP and CVP Service Areas Outside the Central

environmental or humanhealth impacts. Valley. Figure 8.10-1 shows the racial
composition of the CALFED project area. Table

I The following analysis is programmatic in nature8.10-1 presents the percentage of the population

and serves to identify the environmental andbelow poverty level by region.

human health impacts in this EIS/EIR that should

I be evaluated at the project-specific level for their CALFED AreaProject
potential to disproportionately impact low-income.
or minority populations or tribal resources. As

I specific plansare proposed, an evaluation of Hispanic
potential environmental justice impacts should be 14%
conducted.

i Asian
VVhite

This section summarizes baseline demographic
9% 69% .

data for tow-income, minority, and tribal Black

I populations to be used in the analysis of 8%
environmental justice impacts. Environmental

I
justice refers to the fair treatment of people of allFigure 8.10-1. Racial Composition of
races, cultures, and income with respect to the CALFED Project Area .
development, implementation, and enforcement of
environmental laws, regulations, and policies.

I Executive Order 12898, signed by President8.10.1 Affected Environmentt
Clinton in 1994, requires federal government
agencies to consider the potential for their actions Existing Conditions

I or policies to place disproportionately high and
adverse human health or.environmental effects on8.10 1,1 Delta Region
minority and low-income populations.

The racial distribution within each region is
I CALFED actions were evaluated to determine if Figures 8.10.1-1, -2, -3, -4, and -5.shownin

one racial or economic group would beWithin theDeltaRegion, approximately 69% of

i disproportionately impacted by an environmental
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..... Percentage of
Total Population Below

Census Area Population Poverty Level
Delta Region 1,572,342 11 ¯
,Bay Region 5,037,527 9
Sacramento River Region 1,530,179 13
San Joaquin River Region 2,455,142 18
CVP and SWP Service Areas 17,307,700 13
State ~f California 29,760,021 12 .....
S~urce: U.S. Burea-u of Censu~-fr~r~
h .t~...://ve.nus.census.gov/cdrom/lookuP/CMD=L!ST/DBfC9OSTF3A/ ..........

Table 8.10-1. Percentage of Project Area Population Below Poverty Level (by Region)

the population is white, 8% is black, and 9% ispoverty level is approximately 13%, which is
Asian. Approximately 14% of the population is slightly higher than the state percentage of 12%.
Hispanic,whichis lower thestatepercentage D e Ira Re g ion
of 25%. Delta Region racial composition is
identical to the CALFED project area. As shown
in Table 8.10-1, the~pereentag~ of the Delta Hispanic

Region population below the. poverty .level is 14,/o

approximately 11%, which is slightly less than the Asian
state percentage of 12%. 9./o

White
8.10.1.2 Bay Region Black 69%

The racial distribution within the Bay Region is
shown in Figure 8.10.1-2.. Within the Bay
Region, approximately 61% of the population isFigure 8.10.1-1. Racial Composition of the,
white, 8% is black, and 15% is Asian. Delta Region
Approximately 16% of the population is Hispanic,
which is lower than the state percentage of 25%.
As shown in Table 8.10-1, the percentage of the Bay Re gion

¯ Bay Region population below the poverty level is. Hispanic
approximately 9%, which is less than the state 16%
percentage of 12%.

Asian
8.10.1.3 Sacramento River Region 15% White ’

Bla                               61%
The racial distribution within the Sacramento
River Region is shown in Figure 8.10.1-3. Within
this region, approximately 82% of the populationFigure 8.10.1-2. Racial Composition of
is white, 4% is black, and 5% is Asian. the BayRegion
Approximately 10% of the population is¯Hispanic,
which is lower than the state percentage of 25%.
As shown in Table 8.10-1, the percentage of the
Sacramento River Region population below the
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|̄
8.10.1.4 San Joaquin River Region

Sacramento River Region

| The racial distribution within the San Joaquin I-ispanic
River Region is shown in Figure 8.10.1-4. Within 10%
this region, approximately 62% of the population White

¯ is white, 4% is black, and 6% is Asian. 81%

| Approximately 3 0% of the population is Hispanic, Asian
which is higher than the state percentage of 25%.

I As shown in Table 8.10-1, the percentage of the 4%
San Joaquin River Region population, below the
poverty level is approximately 18%, .which isFigure 8.10.1-3. Racial Composition of

::. ¯ higher than the state Percentage of 12%. the Sacramento River
| Region

8.10.1.5 SWP and CVP Service Areas Outside

I the Central Valley

The racial distribution within the SWPand CVP

I Service Areas Outside the Central Valley Js
shown in Figure 8.I0.!-5. Within this region,
approximately 52% of the population is white, 9% San Joaquin River Region

I is black, and 9% is Asian. Approximately 30% of Hispanic
the population is Hispanic, which is higher than 29%
the state percentage of 25%. AS shown in Table

i 8.10-1, the percentage of the SWP and CVP
Service Areas population below the poverty level
is approximately 13%, which is slightly higher
than the state percentage of 12%. 61%

| 40,o
8.10.2 Environmental Figure 8.10.1-4. Racial Composition of

Consequences: the San Joaquin Region
I Environmental Justice

I 8.10.2.1 Assessment Methods
swP & cvP Service Areas

Environmental justice analyses include the Hispanici identification of low-income and minority 30%
populations potentially affected by the proposed
action and assessing whether these populations, if WhiteI present, would incur disproportionate adverse As 52%
human health or environmental impacts. 9%

9%

I The method used to identify enviroumentaljustice
impacts was adopted from the USEPA draftFigureS.10.1’5.Racial Composition of
guidance for incorporating environmental justice SWP and CVP Service

I concerns into NEPA documents. The USEPA Areas Outside the
draft guidance establishes a screening level Central Valley
analysis whereby a preliminary delineation of

!
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both potential impacts and the potentially affected8.10.2.4 Comparison of Program Alternatives
population is performed. The screening questions to No Action Alternative
are as follows:

Storage and Conveyance. The conversion of
¯ Does the potentially affected community agricultural soils could have a disproportionate

include minority or low, income populations impact on minority and low-income populations,
or tribal resources? including migrant agricultural workers. Minority

and low-income populations may be composed of
¯ Are significant adverse environmental oreither a group of individuals living in geographic

human health impacts likely to fallpi’oximity to one another, or a geographically
disproportionately on minority and/br dispersedand/ortransient sets of individuals (such
low-income populations and/or tribal as migrantworkers or Native Americans), where
resources? either type of group experiences common

conditions of environmental exposure or effect.
Demographic data on race or low-income
populations or tribal resources is provided inDevelopment of conveyance facilities could
Section 8.10.1 to provide the baseline information permanently close or relocate recreation facilities
required for the screening level analysis. Affectedin the eastern portion of the Delta. These closures
populations were considered to be minority oror reallocations could result in a significant
low-income "populations" when these populationsimpact to recreational opportunities and recreation ¯
exceeded 50% or where the minority oremployment. Increasing storage capacity in
low-income population was meaningfully greaterexisting reservoirs would increase water surface
than the minority or low-income populationelevation, thereby inundating new land areas
percentag~ of similar geographic areas,aroundthereservoirperimeters.Thepotentialloss
Project-specific environmental justice analysisof recreation-related jobs could affect
should further serve’to identify potentiallyemployment of minority and low-income
affected low-income or minority populations or populations. Depending on their existing uses, the
tribal resources, inundation of new land area around the reservoir

perimeters could affect minority populations who
8.10.2.2 Significance Criteria consider the open =space to be a sensitive area.

Significant environmental justice impacts wouldThe construction of off-stream storage facilities
result if implementation of an alternative produceswould result in the loss of stream fisheries. The
disproportionate significant adverseloss of stream fisheries could affect minority and
environmental or human health impacts tolow-incomepopulationsdisproportionatelyifthey
low-income or minority populations, principally rely on fish for subsistence.
Consideration of environmental justice issues is a
federal re.quirement; there is no correspondingEcosystem Restoration.    The Ecosystem
CEQA counterpart or significance criteria. Restoration Program could affect groundwater

resources indirectly through its effects on surface
8.10.2.3 Comparison of No Action Alternative water supplies. Groundwater impacts could affect

to Existing Conditions minority and low-income populations
disproportionately if they rely on the use of well

Without implementation of the project, existingwater in rur~il communities.
minority and low-income population
concentrations are expected to persist. The Program would involve the developmeiat of

storage and conveyance facilities, which would
convert agricultural land to a different land use
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and reduce crop revenues and employment. TheseThe Levee System Integrity Program would
impacts could disproportionately affect minoritydisplace existing recreation facilities, resulting in
and low-income populations, including migranta loss of recreation opportunities and a potential
agricultural workers, loss of recreation-related jobs. The potential loss

of recreation-related jobs could affect
The Ecosystem Restoration Program wouldemployment of minority, and low-income
haveonly negligible effects on urban land uses butpopulations.
could require relocation of major utility
infrastructures. These relocations could be aWater Use Efficiency, The Water Use Efficiency
significant adverse impact, depending on theirprogram measures would result in increased crop
location. If this displacement or disruption affectsyield for farmers, but could result in farm worker
minority and low-income populationsjob loss. The loss of farm worker jobs could have
disproportionately, thenthere would be ana disproportionate impact on minority and
environmental justice impact, low-income populations, including migrant

agricultural workers.
The Ecosystem Restoration Program could
adversely affect Indian Trust Assets in all regionsWater Transfers. It is anticipated that water

.except the SWP and CVP Service Areas Outside transfers could have an adverse or beneficial
the Central Valley. By its definition, all Indianimpact on surface water quality, depending on
Trust Assets impacts would have alocal conditions and how individual projects are
disproportionate impact on a minority population,operated. Reduced demand, and accompanying

reduction in storage release, if not accompanied
Water Quality. The Water Quality Program would by a dee,’ease in contaminant loading, could result
result in short-term reduced agriculturalin increased contaminant concentrations in
productivity production costs; streams Delta. The impacts to surfaceand increased andin the
however, in the long term it would reducewater resources could affect fish and water
production costs and create higher crop yields and ’consumption among minority populations or
greater c~op selection flexibility. The short-termlow-income populations.
reduced agricultural productivity and increased
production costs could have a disproportionateWater Transfers would adversely affect
impact on minority and low-income populations,agricultural production at the source of the

transferred water and benefit production in the
The Water Quality Program could adverselywater-receiving regions. This would affect local
affect Indian Trust Assets in all regions.except theeconomies and social well-being because of
SWP and CVP Service Areas Outside the Central changes in employment and income and could
Valley. affect minority and low-income populations

disproportionately, including migrant agricultural
Levee System ’Integrity. The Levee System workers.
Integrity Program would retire farmland, but
provide greater protection of farmland from Watershed ManagementCoordination. Watershed
inundation and salinity intrusion. The retirementmanagement coordination efforts may have
of farmland would affect local economies andadverse short-term impacts on surface soil and
social well-being because of changes inchannel erosion, but are expected to have
employment and income. This couldbeneficial long-term impacts on stream
disproportionately affect minority and. geomorphology by reducing sediment inputs from
low-income populations, including migranthillslope, bank, and channel erosion. To the extent
agricultural workers, that surface soil and channel erosion impacts

reduce agricultural productivity and increase
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¯ Iproduction costs, there could be a disproportionate public and agency involvement, see Chapter 12.
impact on the employment and income of
minority andlow-ineomepopulations. To further public participation efforts, the

following mitig.ation measures shall be
The Watershed Management Coordination implemented:
Program would alter land use practices in the
upper watershed, resulting in foregone economic̄ The views of the affected communities shall
opportunities. Agricultural job losses would be elicited on mitigation measures;
represent adverse economic and social well-being ¯
impacts. In addition, significant reductions in crop̄ Key documents (notice, summaries, etc.) shall
revenue could result from the conversion of prime be trafislated into the languages of all affected
farmlands. This could disproportionately affect communities; ¯
the income and employment of mi.nority and
low-income populations, including migrant̄ Public meetings shall be held in locations
agricultural workers, accessible by public transpiration;

I

8.10.2.5 Comparison of Program Alternatives ¯ A toll-free telephone number (with options
to Existing Conditions for variouslanguages) shall be established for ¯

callers to leave recorded comments or to
Comparisons of environmental justice issues to obtain up-to-date information about project
existing conditions would be similar to the No activities; and ¯
Action Alternatives described above.

¯ A community oversight committee shall be

8.10.2.6 Mitigation Strategies established to identify potential minority or ¯
low-income populations concerns.

To ensuregreater public participation, the
Bay-Delta Program outreach program has been~To reduce impacts to minority or low-income ¯
targeted specifically to minority ~and low-income populations that are displaced:

communities. The outreach program, is
multicultural and includes issue identification,̄ Relocation assistance shall be provided;

¯
ethnic media outreach, public presentations and |
forums, and advertisements. On a continuinḡ An employment referral service shall be

basis, media release.s and Bay-Delta Program established; and

announcements have been issued to Armenian,
Chinese, Japanese, Korean, Spanish, and° Job relocation assistance for employees

Vietnamese newspapers, as well as publications displaced because of the loss of agricultural

that primarily reach African American and Native land shall be provided. 1
American readers. For more information on the

!
!
I
I
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8.il INDIAN TRUST ASSETS

Summary

.

Indian Trust Assets are~ legal interests in assets
held in trust by the Federal Government for Indian
tribes or Indian individuals. Assets can be real¯ No Action Alternative impacts are

property, physical assets, or intangible property associated with CVPIA activities.
rights. Indian Trust Assets cannot be sold, leased,
or otherwise encumbered without approval of the Alternatives 1, 2, and 3 could have adverse

United States government. A trustrelationship is affects on Indian Trust Assets in the

established through a congressional act or Sacramento and San Joaquin River

executive order as well as provisions identified in regions. Until specific actions are

historic treaties, proposed, certainty of impacts cannot
be determined.

The land associated with a reservation, rancheria, .
or public domain allotment is an example of an
Indian Trust Asset. The resources located within
reservations, including trees~ minerals, oil and8.11.1.3 Sacramento River Region
gas, and others, are also considered trust assets.
Water rights as¯well as hunting and fishing rightsThis ’ region includes approximately 25

may be Indian Trust Assets, although under P.L.reservation~ and raneherias and an unknown

280 fishing and hunting are regulated under Statenumber of public domain allotments. Each Indian

law by the California Department of Fish andreservation, rancheria, and allomtentrepresents an
Game both on and off reservation. Table 8.11-1Indian Trust Asset unless they have been

p̄rovides a summary of environmental impactsspecifically dropped from trust status.

related to Indian Trust Assets.
8.11.1.4 San Joaquin River Region

8.11.1 Affected Environment/
Approximately 11 reservations or rancherias areExisting Conditions
located within the San Joaquin River Region. The
number of Public domain allotments is unknown.

8.11.1.1 Delta Region Each Indian reservation, rancheria, and allotment
represents an Indian Trust Asset unless they have

There are no reservations or rancherias locatedbeen specifically dropped from trust status.
within the Delta Region. It is unlikely that there
are any public domain allotments located within 8.11.1.5 SWP and CVP Service Areas Outside- this region, the Central Valley

8.11.1.2 Bay Region There are a number of Indian reservations,
rancherias, and allotments found in this region.

There are no reservations or raneherias locatedThe SWP area contains approximately 24 Indian
within the Bay Region. There may be somereservations or rancherias. Public domain¯ public domain allotments located within this~ allotmeats are also found within this region.
region.
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I

ALTERNATIVE ALTERNATIVE            ALTERNATIVE
IMPACT ISSUES 1 2 3

¯

1A ] 1B ! 1C 2A I 2B I 2D [ 2E 3A 3B 3E ] 3H 3I

Delta Region !
Construction activities affecting    []    []    [] []    (2    []    []    []    []    []    []    []
Native American Resources

Bay Region

Construction activities affecting
Native American Resources []    []    []

Sacramento River Region

Construction activities affecting    0    0    0    0    0    O 0    0    0    0    0    0
INative American Resources

San Joaquin River Region

Construction activities affecting    0    0    0    0    00 0 0 0 0 0 0
Native American Resources

SWP and CVP Service Areas Outside the Central Valley

Construction activities affecting :
Native American Resources" []    []    []    []    [] []    [] [] [] [] [] [] 1

NOTE: Please refer to supporting text for a discussion of the degree to which the beneficial or adverse impacts vary
from one configuration to the other,

i

LEGEND:
Level of Impact

¯ = Significant and unavoidable ¯
~ = Significant and mitigable
o = Less than significant
[] " None
+ = Beneficial
U = Unknown

Table 8.11-1. Summary of Environmental Impacts Related to Indian Trust Assets
I

!
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8.11.2 Environmental Bay Region. There are no reservations or
consequences: Indian rancherias within this region. There may be some

Trust Assets public .domain allotments within this region,
although it is unlikely that any would conflict
with the location of proposed projects.. It is

8.11.2.1 Significance Criteria unlikely that any program actions will affect
Indian Trust Assets, but an examination of land

The primary potential impact to Indian Trustrecords held by the Bureau of Indian Affairs
Assets stems from tho~e actions, activities, orneeds to be completed.
projects that affect Indian lands. Construction
activities associated with the implementation ofSacramento River Region. There are approximately
program elements or alternatives may affect25 reservations and rancherias located within this
individual reservations or rancherias. Indian landregion. Few of these, if any, will be affected by
located along rivers or in the vicinity of uplandprogram.actions. Once specific projects are
.reservoir sites may be impacted. Any actions thatproposed, however, then the potential conflict
impinge on water rights, water quality, or 6therbetween Indian Trust Assets, including public
rights associated with specific Indian Trust Assetsdomain allotments, needs to be determined. Some
would be an.impact, of the actions, particularly those involved with

ecosystem restoration, may have a beneficial
8.11.2.2 Assessment Methods ’ effect on any trust assets associated with water or

fishingrights.
Identifying specific Indian Assets is the firstTrust
actionto determine if an undertaking will affectSan Joaquin River Region. There are
trust assets. Project planners will examine areasapproximately 11 reservations and ranellerias

located within this region. Few of these, if any,of potentialeffectforpossibleconflictwithIndian
lands and Indian Trust Assets. The nature of thewill be affected by program actions. Once
trust asset will be determined in consultation withspecific projects are proposed, however, then the
the specific Indian tribe, Bureau of Indian Affairs,potentialconflictbetweenIndianTrustAssets,
and through examining government documents:including public domain allotments, needs to be

determined. Some actions, particularly those
8.11.2.3 Comparison of No Action Alternative involved with ecosystem restoration, may have a

to Existing Conditions beneficial effect on any trust assets associated
with water or fishing rights.

Projects such as the CVPIA may affect Indian
Trust Assets. However, specific project locationsSWP and CVP Service Areas Outside the Central
and actions have not bee determined.Valley..There are over 24 Indian reservations and
Consequently, the effects of projects identifiedrancherias and an unknown number of public
under the No Action Alternative on Indian Trustdomain allotments within this region. It is
Assets are unknown, unlikely that any Indian Trust Assets will be

affected by program actions since no structures,
8.11.2.4 Comparison of Program Alternatives conveyance facilities, storage projects, or habitat

to No Action Alternative improvement projects are planned for this i’egion.

Delta Region. There are no reservations or
rancherias within this region. It is unlikely that
any program actions will affect Indian Trust
Assets.

!
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8.11.2.5 Comparison of Program Elements to
Existing Conditions

Comparison of Indian Trust Assets to existing
conditions would be similar to the No Action
Alternative.

8.11.2.6 Mitigation Strategies

The first strategy in mitigating impacts to an
Indian Trust Asset is to avoid or minimize
significant adverse impacts. If avoidance is not
possible, then any form of mitigation must be
developed in consultation with the Indian tribe or
individual who possesses the trust asset. Specific
mitigation is contingent upon the type of Indian
Trust Asset and the nature of the impact.
Agreements between federal action agencies and
Indian trust owners may require approval from
Congress or the Bureau of Indian Affairs.

8.11.2.7 Potentially Significant Unavoidable
Impacts

There are at this time no known significant
unavoidable impacts to Indian Trust Assets as a
result of implementing provisions of the Bay-
Delta Program.

!
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I
CUMULATIVE IMPACTS

I Cumulative impacts are defined as the impact̄ Montezuma Wetlands Project
upon the environment which results from the
incremental impact of the proposed action when̄ Pardee Reservoir Enlargement Project

I added to other past, present, and reasonably
foreseeable future actions undertaken bythe samē Red Bluff Diversion Dam Fish Passage
or other agencies or persons. It is recognized that Program
the CALFED actions may be implemented in an                                     ,I interactive with other concurrent and ¯ Sacramento River Flood Controlmanner System
subsequent projects. The non-CALFED actions Evaluation (partial)
implemented concurrently with CALFED may

I affect the results of implementation of thē Sacramento Water Forum Process
CALFED Program and may have impacts
different than those associated with      ¯ Trinity River Restoration Program

I implementation of CALFED in isolation.
¯ East Bay Municipal Utility District (EBMUD)

9.1 ACTIONS INCLUDED IN THE Supplemental Water Supply Project "

CUMULA TIVE IMPACTS
The following is a brief description of each of theANALYSIS projects includ.ed in the cumulative effects

I Actions that may contribute to cumulative effects
analysis.

include the following actions, which are described9.1. I American River Water
i in the following section. A summary of the

potential cumulative effects associated with these Resource Investigation
actions is presented in Table 9-1. (Bureau of Reclamation)

I ¯ American River Water Resouree InvestigationThe American WaterRiver Resource
Investigation (ARWRI) begdn in 1992 as a follow-

. American River Watershed Project up to the American River Watershed Investigation

I (ARWI). The focus is evaluation of ’project’s
¯ Central Valley Project Improvement Act potential alternative solutions to meeting water-

i
(except 800,000 acre-feet, Level IV refuge related needs in portions of Sutter, Placer, E1
water, and Shasta Temperature ControlDorado, Sacramento, and San Joaquin counties.
Device) The alternatives which have been analyzed in the

Final EIS/EIR for the American River Water

I " ¯ Contra Costa Water District Multi-Purpose Resource Investigation include: conjunctive use
Pipeline Project (between groundwater and surface water sources);

conjunctive use with new storage (possible

I ¯ Delta Wetlands Project reservoir sites include Clay Station, Deer Creek,
Dutch Creek, Small Alder, South Gulch, Texas

¯ Hamilton City Pumping Plant Fish ScreenHill, and the possible enlargement of the existing

I Improvement Project Farmington Reservoir); and the construction of a¯
full-size Auburn Reservoir. In the Final EIS

¯ Interim South Delta Program issued September 1997,. the Bureau of

I , Reclamation indicated that at that time it has not ¯
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identified a federal action associated with thissurface water supply.. The Department of the
program. Interior is developing policies and programs to

modify the operations, management, and physical
9.1.2 American River Watershed facilities of the CVP and to renew existing CVP

Project (Corps of water services and repayment contracts to comply
with the purposes and goals of the CVPIA, whichEngineers) reduces deliveries to CVP water se~ice
contractors and the revised purposes of the CVP.

The ARWI studies address the flooding and flood
problems in the American River Basin. ThePhysical measures to restore fish and habitat
ARWI focused on the system of levees, weirs, andinclude: establishment offish screening programs;

¯ bypasses along the Sacramento River and itsdevelopment and implementation of measures at
tributaries in the vicinity of Natomas; Folsomthe Red Bluff Diversion Dam to minimize fish
Dam and the levees along the lower Americanpassage problems; expansion of the U.S. Fish and
River downstream from the dam; and the reach ofWildlife Service’s existing hatchery facility;
the river above Folsom near the city of Auburnmodification of the Keswiek Dam fish trap and
where flood storage capacity could be added, spillway to prevent trapping offish; development

and implementation of a continuing program to
The studies resulted in the 1991 American Riverrestore and replenish lost spawning gravel in the
Watershed Investigation Feasibility Report, whichupper Sacramento River; development and
~ recommended construction of levee and relatedimplementation of a program that provides for
improvements in the Natomas area of Sacramentomodified operations or new and improved control
and a flood distribution dam on the North Fork structures at the Delta Cross Channel and
American River upstream from Folsom Reservoir.Georgiana Slough; and design and construction of
Construction oftheNatomas portion oftheplan isa new fish protection structure at the Glenn
complete. Further studies are now beingCounty Irrigation District pumping facility near
conducted on the plans. Three plans wereHamilton City.
analyzed, in detail in. the American River
Watershed Project Supplemental.EIS (AugustThe draft CVPIA Programmatic EIS was released
1995) to address flood protection below Folsom for public review in November 1997.
and Auburn: the Folsom Modification Plan, the
Folsom Stepped Release Plan, and the Detention9.1.4 Contra Costa Water District
Dam Plan. Multi-Purpose Pipeline
9.1.3 Central Valley Project Project (Contra Costa Water

Improvement Act (Bureau District)
of Reclamation)

The Contra Costa Water District (CCWD) has
proposed this project to supplement the Contra

The CVPIA mandates changes in management ofCosta Canal and provide adequate water
the CentralValleyProject(cvP), particularly transmission capacity to meet .the projectedoperation of the CVP to dedicate and managedemand for the CCWD through the year 2020.
800,000 acre-feet/year of CVP water for the The proposed action is the construction and
protection, restoration, and enhancement of fishoperation of two water pipelines and supporting
and wildlife. The CVP is the system of reservoirs,pumping facilities. The project involves the
powerplants, pumping plants, and canals managedfollowing improvements:
by "the federal Bureau of Reclamation in
California. The combined storage capacity is-̄ Multi-PurposePipeline(MPP)---Thispipeline
about 12 million acre-feet, which accounts for would supplement the capacity of the Contraapproximately 25% of California’s developed

Costa Canal with a treated water pipeline
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extending approximately 22 miles from thereby allowing the MPP to deliver Water to
CCWD’s Randall-Bold Water Treatment functional portions of the canal that may l~e
Plant in Oakley, east to CCWD’s Treated disconnected from eastern supply sources
Water Service Area in Concord. The pipeline during an emergency such as an earthquake.
would terminate near CCWD’s Bellman A Notice of Intent to prepare an EIS for the
Water Treatment Plant near Concord. CCWD " project was published in September 1997.
is evaluating sever.al pipeline route
alternatives including: the canal right-of-way,9.1.5 Delta Wetlands Project
local streets, and an active railroad corridor. (Delta Wetlands

¯ Raw Water PipelinemThe project also Corporation)
includes approximately 4 miles of 36-inch,
36-million-gallons-per-day (mgd) raw water This project would improve and strengthen levees
pipeline, bypassing canal reach 4 fromon two "reservoir islands" and two "habitat
downstream of the Neroly Blending Facilityislands," and install two additional intake siphon
to the canal near Antioch. The raw water, pumpstationsanda new stationon eachof the
pipeline could be installed parallel andreservoir islands. Fish screens would be installed
adjacent to the MPP pipeline, on all new and existing siphons on the reservoir

and habitat islands. The project would divert
¯ Treated. Water Pump Station-~--The project surplus Delta inflows, transferred water,’ or

includes a proposed 25-mgd pump station atbanked water onto the reservoir islands during

the Randall-Bold Water Treatment Plant to periods of availability throughout the year to be
pump treated water from the plant through thestored later for sale and/or release for Delta export
multi~purpose pipeline, or to meet water quality or flow requirements for~

the Bay-Delta estuary during periods of demand.
¯ Raw Water Pump StationmA 36-mgd raw

water pump station would ¯ be locatedThe initial water storage capacity of the reservoir
downstream of the Neroly Blending Facility islands would be 238,000 acre-feet and increase to
and upstreamofthetunnel. The pump station260,000 acre-feet in 50 years due to soil
would pump raw water from the canalthroughsubsidence. The mean annual diversion= and
the raw water pipeline, discharge is estimated to be 222,000 to 225,000

: acre-feet and 180,000 to 202,000 acre-feet,
¯ Canal Gate Improvements and Neroly respectively. Both reservoir islands eouldbe filled

Blending Facility Improvements--The MPP and emptied in approximately one month. The
Project includes modifications to six o£the Delta Wetlands diversion could occur in any
seven active check structures along the canalmonth but would only occur when the volume of
between pumping plant No. 4 and Mallard allowable water for export is greater than the
Reservoir at Boliman Water Treatment Plant. permitted pumping export pumps.rateof the
At each ~heck structure, CCWD would install
motorized gates that could be opened during9.1.6 Hamilton City Pumping
periods of high flow rates, thereby increasing Plant Fish Screen
canal capacity. The Neroly Blending Facility Improvement Project
would be expanded by widening the canal or (Reclamation/Corps/GCID/raising the sides.

CDFG)
¯ MPP Enhancements--As part of the project,

CCWD would install an emergency generatorThe Hamilton City Pumping Plant Fish Screen
at the MPP treated water pump station, and Improvement Project is proposed to address
construct emergency connections from theconcerns over impacts to salmon and other fish
MPP to the canal and to the shortcut pipeline, species from water diversion operations at the
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Hamilton City Pumping Plant. The projectADraftEIS/EIRand404(b)(1)AnalysisforlSDP
includes three alternatives which would minimizewas released for public review and comment in
loss 6f all fish species in the vicinity of theJuly 1996. The draft documents identified both
pumping plaJat diversion while maximizing thebeneficial and adverse impacts associated withthe
Glenn-Colusa Irrigation District’s (GCID) implementafionofISDP.
capability to divert the full quantity of water that
it is entitled to divert to meet its water supply.POtential adverse impacts uponaquatic resqurces
delivery obligations. The preferred alternativeincluded loss of habitat due to dredging of Old
would include an extension of the existing fishRiver; loss of habitat due to the construction of
screen; internal fish bypasses, improvements tothe proposed facilities; negative flows in channels
the intake and bypass channel, and a gradientleading to the South Delta due to the operation of
facility, the barriers; and increased straying, predation, and

entrainment losses due to high SWP export
The EIR/EIS was released in January 1998. pumping during the fall, winter, and early spring.

- The project could benefit San Joaquin River fall-
9.1.7 Interim South Delta mn chinook because the spring and fall barrier at

Program (California the head of Old River would reduce entrainment/
predation loss of San Joaquin River salmon smoltsDepartment of Water at the Tracy and Harvey O. Banks Pumping Plant

Resources/Bureau of and improve dissolved oxygen levels in the San
Reclamation) Joaquin River.

The objectives of the Interim South Delta ProgramWater quality could be substantially improved in
(ISDP) are to improve water levels and circulationtwo ways and potentially degraded in one way.
in South Delta Channels for local agriculturalFirst, increased pumping would allow reductions
diversions; improve South Delta hydraulicin exports during critical seasons. This change in
conditions to increase diversions into Cliftonoperation could lead to fewer conflicts among
Court Forebay to optimize the frequency of fullbeneficial use of Delta waters. Secondly, the
pumping capacity at the Henry O. Banks Pumpinginstallation of barriers could improve water levels
Plant; and improve fishery conditibns for salmonand circulation in the South Delta, and thereby
migrating along the San Joaquin River. enhance agricultural and municipal uses of the

water. However, the operation of the barriers also
The preferred alternative for the IsDP iscould degrade water quality by rerouting
comprised of selected channel dredging of a 4.9-relatively saline waters of the San .Joaquin River
mile reach of Old River from the northwest comeraway from the South Delta pumping plants, and
of the Clifton Court Forebay to North Victoria towards the central Delta.
Canal; construction and operation of a new intake
gate at.Clifton Court Forebay; and construction9.1.8 Montezuma Wetlands
and operation of four radial gate flow control Project (Corps of
structures in the south Delta~ to increase water
supply availability for local diverters and improve

Engineers/Solano County)
local fishery conditions. In addition, DWR is
seeking a permit from the U.S. Army Corps ofThis project calls for constructing facilities to

receive up to 20 million cubic yards of approvedEngineersto divertupto20,430acre-feetof water
per day on a monthly averaged basis from thedredged materials from ports and navigation

Delta into Clifton Court Forebay. Collectively, channels in the San Francisco Bay Estuary and to

these actions are intended to enhance thedistribute the materials over a 2,394-acre diked

management of south Deltawater resources tobayland site near Collinsville in Solano County,

benefit local diverters, Delta fisheries and State
adjacent to Suisun Marshl After filling the

Water Project water supply, subsided baylands, the levees would be breached
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to enable tides and ebb to flow over the9.1.10 Red Bluff Diversion Dam
constructed foundation of tidal channels and low Fish Passage Program
marsh plains. The marsh design includes high

(Bureau of Reclamation)’marsh and marsh ponds that would seldom be
reached by tides.

This program includes evaluating possible !ong-
The project would restore 1,822 acres of tidal term solutions to fish passage and water delivery
wetlands onthebaylandsite.Projectconstructionproblems at the Red Bluff Diversion Dam.
is proposed to be in four phases to minimizeOperation of the Red BluffDiversionDam under
temporary losses of wetlands during constructionthe National Marine Fisheries Service Biological
and to facilitate engineered placement of theOpinion has substantially reduced, but not
dredged materials. Each completed phase wouldeliminated, fish passage problems and has created
be hydrologically independent with a singlewater delivery problems during planting and
connection to Montezuma Slough or theharvest seasons. Engineering and biol9gical
Sacramento River. evaluations are continuing, and interim measures

have been developed to supply water during the

9.1.9 Pardee Reservoir 8-month .."gates up" period of operation. A

Enlargement Project (East research pumping facility was installed in 1994 to
evaluate potential means of pumping water to

Bay Municipal Utility ensure availability of suf-ficient water while using
District) the existing drum screen. Field and laboratory

studies of fish ladder alternatives and a~

EBMUD’s primary water supply is the Sierra- hydrological study are in progress.
Nevada mountains, which is regulated by several
projects, including two district reservoirs, Pardee. 9.1.11 Sacramento RiverF/ood
Reservoir (210,000 acre-feet) and Camanche Control SystemEvaluation
Reservoir (417,000 acre-feet). Water from Pardee (Corps of Engineers)
Reservoir is conveyed 90 miles to the East Bay
via EBMUD’s Mokelumne Aqueducts. In January
1995, EBMUD initiated studies aimed at meetingThe Sacramento .River Flood Control System

the District’s need for water by 2002, includingincludes 980 miles of levees and is designed to

joint project options with San Joaquin and/orprovide varying degrees of flood protection to

Sacramento County interests involvingEBMUD’slands adjacent to the .Sacramento River from

American River entitlement, and surface storageChico Landing near Red Bluff south to~

options, such as the enlargement of PardeeCollinsvilleintheSacramento-SanJoaquinDelta,

Reservoir by 150,000to2,000,000 acre-feet, and the lower reaches of several tributaries
including the American River. The purpose of the
evaluation study is to determine if the system isThe specificfacility improvementsassociated

with the Pardee Reservoir enlargement include:functioning as designed or if remedial work is

raising the main dam, modifying or replacing therequired to restore the levees to their previously

.spillway, modifying powerhouse, raising orestablisheddesignandfunction.the
replacing a secondary dam near the existing

The reevaluation is being conducted in fiveJacksonCreek outlet, modifying or replacing the
intake tower, modifying Pardee tunnel andphases. Phase I, the Sacramento Urban Area

Aqueduct facilities at Campo Seco, replacing theLevee Restoration Project, was completed in

Highway 49 bridge over the Mokelumne River 1994. Phase II focuses on the levee systems along
the Feather and Yuba rivers in the cities ofand making roadway modifications, and

modifying or replacing existing recreationalMarysville and Yuba City. Phase III focuses on
the. mid-valley area. between Sacramento,facilities. A key construction concern is the level,

duration, and timing of any reservoir drawdown. Marysville-Yuba City, and the Yolo Bypass from
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Fremont Weir to south of Putah Creek. Phase IV ¯ Lower American River habitat mitigation,
focuses on the levees in the Delta from
Sacramento through Collinsville. Phase V̄ Water conservation,
concentrates on the levees of: the upper
Sacramento River north to Chieo Landing. ¯ Groundwater management, and

9.1.12 Sacramento Water Forum ¯ Water Forum success effort.

Process (Local
Governments and Water 9; 1.13 Trinity River Restoration

Program (Bureau ofDistricts)                           Reclamation)

The Water Forum began as a diverse group of
business and -agricultural -leaders,The Trinity River Restoration Program was
environmentalists, citizen groups, water managers,established through PL 98-541 (since amended) to

andlocalgovernments.in SacramentoCounty.In restore and maintain the fish and wildlife stocks
1995 they were joined by water managers inof the Trinity River Basin to those levels which
Placer and El Dorado counties. The group wasexisted just prior to the construction of the Trinity
formed to address regional concerns .of waterRiver Division of the Central Valley Project.
shortage, environmental degradation,
contamination, threats.to groundwater reliability,The Trinity River Di{,isi0n was authorized by

limits to economic prosperity, and competitionCongress in part to increase the supply of water
from other areas for Water. The Water Forum hasavailable for irrigation and other beneficial uses in

two co-equal objectives: the Central Valley. Facilities were authorized for
control and storage of water from Clear Creek and

¯ Provide a reliable and safe water supply forTrinity River flows. Water from the Trinity River
the region’s economic health and plannedis stored in Claire Eagle Lake behind Trinity Dam.
development through to the.year 2030; and Lewiston Dam regulates flows to meet the

downstream requirement of the Trinity River
¯ Preserve the fishery, wildlife, recreational,Basin. Water from the Trinity River is diverted

and aesthetic ’values of the lower Americanthrough J.F. Cart and Spring Creek power plants
River. to the Sacramento River to-meet the water

demands in the Sacramento Valley and otherareas
In January 1997, the Forum made available theirof the CVP.
Draft Recommendations for a Water Forum
Agreement for public ~ review and comment.Since the Trinity River Basin Fish arid Wildlife

Within the Draft Recommendations are sevenManagement Act (PL 98-541) was enacted, a
elements, each of which is neeessary for meetingnumber of positive benefits have occurred,
the Water Forum objectives. The seven elementsincluding:

are:
¯ the modernization of We Lewiston Hatchery

¯ Increased surface water diversion, to provide fish for stocking programs, and the
construction of the Buckhorn Debris Dam to

Alternative water supplies to meet customers’ effectively control sedimentation;
needs while reducing diversion impacts on the
lower American River in drier years, ¯ 17,000 acres o.f highly eroded land in the

Grass Valley watershed have been purchased
.̄ An.improved pattern of fi~hery flow releases and rehabilitated;

from Folsom Reservoir,
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¯ gravel below Lewiston Dam has pipeline from this diversion to the City’s E.A.spawning .
been replaced; Fairbairn Water Treatment Plant, a pipeline

henceforth to the Folsom South Canal (FSC),
¯ the River’s meandering channels have been re- and a connection from the FSC to EBMUD’s

established;and ~ ¯ ¯ ’ Mokelumne Aqueducts. This alternative
would require a change in the point of

¯ the Trinity River’s edges have been delivery of water for EBMUD and an
feathertaped to encourage natural fish amendment to the existing Reclamation
spawning and rearing. ~ contract.

Reauthorization of the Act in 1995 continued the° A pipeline connection from the FS~ at the
efforts of restoration of the South Forks Trinity current contract turnout location near Grant
River fish habitat and the implementation of a Line Road to the EMBUD Mokelumne
comprehensive wildlife management program for" ¯ Aqueducts. This alternative could be
all affected species. -implemented without amending the existing

Reclamation contract.
In addition, as part of the CVPIA, the Bureau of
Reclamation in coordination with the U. S. Fish̄ A pipeline connection from the terminus of
and Wildlife Service is responsible for the the FSC tO the EBMUD Mokelumne
protection of the fishery resource of the Hoopa Aqueducts near Clements, California. This
Valley Tribe, to meet fishery restoration goals of alternative would require a change in the
the Trinity River Basin Fish and Wildlife point ofdelivery6fwater for EBMUD and an
Restoration Met; develop in-stream flow amendment to the existing Reclamation
recommendations for the Trinity River based on contract.
the best available scientific data; and provide a
deadline .to complete the Trinity River Flow° A pipeline connection from the terminus of
Evaluation Study, which was implemented in: the FSC to the EBMUD Mokelumne
1984. ~ ¯ Aqueducts near Stockton, California. This

alternative would require a change in the
9.1.14 Supplemental Water Supply point of delivery of water for EBMUD and an

Project (East Bay Municipal amendment to the existing Reclamation

Utili  District)
~ contract.

CUMULATIVE9.2 IMPACT
This project will allow the East Bay Municipal
Utility District (EBMUD) to take delivery of its ANALYSIS
Bureau of Reclamation contract entitlement for
American River water. The following is an analysis of projects discussed

in Section. 9.1 and their potential .cumulative
Reclamation and EBMUD are considering theimpacts. In general, the analysis is qualitative.
following alternatives for diversion andImpacts were based on identified resources
conveyance of American River water within thepotentially affeetedby each project extracted from
Supplemental Water Suppl~ Project: available environmental doeurnents/studies or

based on knowledge of the generally expected
¯ A joint project between EBMUD, the city of kinds of effects of similar projects in the study

Sacramento, and the Sacramento Countyarea. Because of the preliminary phase of most of
Water Agency, which would involve the the projects (environmental reviews have not been
construetion ofanewintake-pumpingfacilityinitiated, drafted, or finalized), comparable
and fish screens on the American River nearenvironmental information for identifying
its confluence with the Sacramento River, acumulative impacts was not available.
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.Region Actions Involved Potential
Cumulative Impacts

Delta Region ¯ American River Water P~esource ¯ Beneficial and detrimental impact to
Investigation. fisheries, terrestrial species, and species

¯ American River Watershed Project listed as threatened or endangered
¯Interim South Delta Program ¯ Beneficial and detrimental impact to
¯ Central Valley Project Improvement water quality and supply availability

Act ¯ Short-term impacts to water quality,
aquatic resources, and fisheries

¯Delta Wetlands Project ¯ Adverse impacts to vegetation, aquatic,
and biological resources

¯ Beneficial impact from improvement in
water supply availability

¯Beneficial impact from increase in flesh
water marsh, waterfowl use, wading bird
and raptor use, and recreation

¯Adverse impacts to export water quality

¯Montezuma Wetlands Project ¯ Beneficial impact from restoration ofBay Region
¯ Contra Costa Water District Multi-       tidal marsh habitat

Purpose Pipeline Project              ¯ Short- and mid-term adverse impacts due
to loss of seasonal wetlands

¯Adverse impact to threatened and
endangered species

¯Adverse impact from the release of
contaminants

¯Long-term adverse impact due to loss of
marsh habitat if wetland restoration
unsuccessful

Sacramento River ¯ American River Water Resource ¯ Adverse impacts to biological resources
Region Investigation ¯ Adverse impacts to water quality and

, American River Watershed Project circulation
¯ EBMUD Supplemental Water Supply ¯ Adverse impacts to cultural resources

Project ¯ Beneficial and!or adverse impacts to
¯ Sacramento River Flood Control recreation

System Evaluation ¯ Beneficial impacts ~om improvement in
¯ Sacramento Water Forum Process water supply availability

.̄Central Valley Project Improvement ¯ Beneficial impacts to riparian habitat
Act ¯ Adverse impacts to water supply

¯Red Bluff Diversion Dam Fish Passage a~ai!ability
Program ¯ Beneficial impacts to fisheries

¯Hamilton City Pumping Plant Fish ¯ Beneficial impacts from improvement in
Screen Improvement Project water supply availability

Table 9-1. Summary of Cumulative Impacts (page I of 2) I

!
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!
San Joaquin River ¯ Pardee Reservoir Enlargement Project¯ short- and mid-term adverse impacts to
Region water quality, water supply, fisheries, and

i recreation
¯ Long-term adverse impacts to vegetation,

wildlife, and cultural resources~
¯ ¯ Long-term beneficial impacts to water
| supply reliability, water quality, and

fisheries

¯ Interim South Delta Program ¯ Long-term beneficial impacts to water
supply reliability, water purity, and

¯ fisheries

! ¯ Central Valley Project Improvement¯ Beneficial impact to riparian vegetation,
¯ Act special-status, and other wildlife species

¯ Long-term beneficial impacts to water

i supply reliability, water quality, and.
fisheries

¯ Adverse impacts to agricultural land use

! ¯ EBMUD Supplemental Water Supply¯ Long-term adverse impacts to water
Project quality, fisheries, wetlands, vegetation,

and wildlife

I ) ¯ Beneficial impacts from improvement in
water supply availability

SWP and CVP ¯ .A!l Projects Analyzed ¯ Adverse impacts to water supply
Service Areas availability and quality
Outside the Central
Valley

I
Table 9-1. Summary of Cumulative Impacts (page 2 of 2)

I 9.2.1 Delta Region concentration of dissolved oxygen. The Delta
Wetlands Project could potentially add adverse

The American River Water Resourceeffects to Delta water quality and circulation by

i Investigation, the American River Watershedthe discharge of lower quality or potentially

Project, and the CVPIA project operations may contaminated water to receiving waters. All four

adversely affect fish production and survival inprojects could benefit water availability and Delta

I Delta waterways when combined with potentialexports.

impacts associated with the Delta Wetlands
The Delta Wetlands Project could also haveProject. Potential affects would depend largely on

I the volume of water released, and the operation ofpotential adverse cumulative effects to aquatic and

the downstream releases. However, proposed newbiological resources b~� increasing the potential
storage sites and modifications to existing sites      for mortality and entrainment of Chinook salmon,

i (Auburn and Folsom Reservoirs) associated withstripped bass eggs and larvae, and smelt larvae~

the American River Water Resourc.e InvestigationOperation of the reservoir islands could also have

and the American River Watershed Project withina potential for a net reduction in wetland, riparian,

the Sacramento River Region could potentiallyupland, and marsh habitat. Wildlife use of these

i habitats could be adversely affected and result inbenefit fisheriesresources in the Deltaby
dampening the water, level fluctuations anda population decline for some species.

I improving water quality by increasing the
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The Delta Wetlands Project would increasetidal march system, or appropriate vegetation
freshwater marsh and exotic marsh habitat andestablishment). In this ease, the m6re significant
could potentially benefit waterfowl, wading birds,adverse cumulative effect would be the potential
raptors, recreational use, and water supplyrelease of contaminants to the region ecosystem
availability, and the long-term loss .of substantial valuable

ecologicalandfunctionalmarshhabitat.
The Interim South Delta Program would have
both beneficial and adverse cumulative impacts.The Contra Costa Water District Multi-Purpose
Potential adverse impacts include the loss ofPipeline Projeetwould have no significantand/or
aquatic resource habitat due to dredging andadverse long-term cumulative impacts to aquatic
construction of intake and control structures; anor terrestrial resources within the Bay Region.
increase in reverse flow in some channels underPotential adverse impacts from the project’s
low flow conditions due to the operations ofpipeline routealternativesandthesmalladditional
barriers; and increased straying, predation, andpumping caPacity on the Contra Costa Canal
entrainment losses due to high SWP exportwould be minor.
pumping during the fall, winter, and early spring.

9.2.3 Sacramento River Region
Beneficial cumulative water quality impacts on
the Interim South Delta Program are expected.Implementation of the American River Water
Increased pumping would allow reductions inResource Investigation, the American. River
exports during critical seasons. This change inWatershed Project,. and theEBMUD
operationcould leadto fewerconflictsamong Supplemental Water Supply Project would result
beneficial uses of Delta waters. In addition, thein cumulative adverse impacts to aquatic and
installati~n of barriers could improve water levelsterrestrial biological resources, water.quality and
and circulation in the south Delta, and therebycirculation, and cultural-resources. Cumulative
enhance agricultural and municipal uses of theimpacts to recreation would also result from the
water. However, the operation of either the Granttwo American River projects. Depending on the
Line or Head of Old River barriers could degrade alternatives and project sub-components
water quality by rerouting relatively saline watersimplemented, the recreation impacts could either
of the San Joaquin River away from. the southbe beneficial or adverse.
Delta pumping plant, and towards the central
Delta. Creating new storage capacity and/or expanding

existing storage under the American River Water
9.2.2 Bay Region Resource Investigation and the American River

Watershed Project would have cumulative adverse
The Montezuma Wetlands Project will have both impacts on. vegetation (wetlands, riparian, and
beneficial and adverse cumulative impacts. Long-upland habitats) due to construction and
terrri cumulative benefits include the restoration ofinundation. Terrestrial wildlife and threatened
significant acreage of tidal marsh ecosystem,and endangered species using this habitat would
which could support increased wildlife and fishalso be affected. This cumulative loss o.f habitat
populations and diversity. Short-term and mid-Would be substantial without similar habitat
term adverse cumulative effects include the lossreplacement. The potential, loss of elderberry
of established seasonal wetlands, and potentialshrubs and beetles would be included in the
loss of threatened and endangered species (saltimpacts to vegetation and a significant adverse
marsh habitat mouse) within the reconstructioncumulative impact. Proposed Sacramento River
areas. More long-term cumulative adverseFlood Control System levee modifications along
impacts would occur if the restoration to tidal the Sacramento River and the lower American"
marsh is not successful (for example, the designRiver would contribute to this loss. Changes in
does not result in a successful, self-sustainingstream flows in the American River would also
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change the hydrology and potential c~)mpositionThe proposed increased storage and diversion
and diversity of the vegetation along the river, incorporated within these three projects when

combined with higher in-stream flow requirement
Under some alternatives of the CVPIA project, in the lower American River could contribute to
restoration of a meander belt and other habitatcumulative adverse impacts of future downstream
restoration activities on the upper Sacramentowater supply and demand.
River would benefit riparian habitat inthe area..

Depending on the operation of storage reservoirs,
Aquatic resources would be affected duringrecreation could be adversely affected by water
construction and/or modification of storagelevels and discharge/recharge cycles. New
facilities and by additive pumping of Americanstorage-capacity would benefit recreation in the
River water. Stormwater runoffcausing sedimentlong term and have a cumulative beneficial impact
transport and downstream siltation couldon direet recreation activities .and indirect
potentially affect water quality and degradeactivities by increasing water recreation
aquatic resources. Cumulative adverse impacts toopportunities within the region.
chinook salmon and steelhead trout could result
from operation of the storage facilities byIncreased diversion and storage would also have
increasing the frequency-of-flow reductionsa cumulative adverse effect on river water quality
during critical spawning and incubation periods,and circulation. Circulation would be disrupted
The new diversion of American. River waterand changed permanently by new storage and
would also add to cumulative fisheries impacts byfurther changed by modification of existing
increasing the potential for entrainment andfacilities and!or increased pumping. Circulation
mortality losses, changes above and below these facilities could

contribute to cumulative adverse impacts to
Reduced diversions to the Sacramento River as aaquatic resources and water quality.. Water
result of the Trinity River Restoration Programquality downstream of the storage sites would also
could liave impacts on flows in the Sacramentobe affected by operation (volume of water
River. These impacts could include adversedischarged and the method of operation).
effects on water quality, fisheries, aquatic andDepending on the season, water discharges could
riparian habitat, andwater supply and availability’,benefit water quality by increasing the
Unless additional water releases are availableconcentration of dissolved oxygen and regulating
from other sources, these diversions could affecttemperature.
the ability to meet CVPIA target flows.

There are two additional projects within the
The conditions for fisheries in the Sacramento andSacramento River Region which could contribute
American rivers would generally improve with theto cumulative effects: the Red Bluff Diversion
CVPIA project a.s a result of increased flows and Dam Fish Passage Program and the Hamilton City
non-flow actions such as fish screen and fishPumping Plant Fish Screen Improvement Project.
passage improvements, habitat restoration,Both of these projects are expected to result in
improved waterquality, and predator control, benefits to fisheries resources by reducing

¯ entrainment and mortality losseswhile
Cultural resources would be adversely affected bymaintaining water supplies.
the construction and/or modification of reservoirs. ~

areas, resource. 9.2.4 San Joaquin River RegionWithintheconstruction cultural
impacts can be mitigated; however, cultural
resources .located within the new or enlargedThe PardeeReservoirEnlargementProjeetlocated
water areas would be lost and thus not amenablewithintheSanJoaquinRiverRegionwouldhave
to mitigation. The loss of these sites would be ashort-term and mid-term cumulative effects on
cumulative adverse impact to cultural resourceswater quality, fisheries resources, recreation, and
within the Sacramento River Region. ¯
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water supply reliability. To initiate and completeSpecial-status and other .wildlife species in the
the construction, the reservoir would be drawnSan Joaquin River Region would benefit from the
down, causing potential adverse cumulative waterCVPIA project due to land fallowing and
supply availability impacts downstream, waterretirement, riparian restoration, increased spring
quality impacts due to. sedimentation and.flows, and refuge water supply increases for
restricted water control operation, and the loss ofwetland habitat. The CVPIA land retirement
some recreational opportunities. Constructionprogram in the San Joaquin River Region,
activities at the reservoir would directly impacthowever, would have an .adverse impact on
vegetation and associated wildlife short term.agricultural land use by reducing the amount of
Once modifications are Completed, more long-available farmland.
term vegetation and wildlife adverse impacts
would occur due to the flooding of the enlargedFisheries resources would benefit from the
reservoir pool. Long-term potential benefits toCVPIA by improved conditions along the lower
recreation and fisheries resources within theSan Joaquin River with respect to temperatures,
reservoir itself would result after construction,proved habitat, reduced losses to diversion, and
Cultural resources would be cumulativelyimproved.fishmovement.
impacted by the loss of potentially sensitive sites
within the. reservoir inundation area. Potential9.2.5 SWP and CVP Service
long-term cumulative effects downstream would Areas Outside the Central
be beneficial to water supply reliability, water
quality, and fisheries resources.

Valley

The Supplemental Water Supply ProjectAll of the projects analyzed for potential
proposed by EBMUD on the American River cumulative impacts which increase diversion or

would also contribute to adverse cumulative long-add Substantially to upstream storage have .the
term impaetswithintheSanJoaquinRiverRegionpotential to contribute to adverse cumulative
primarily associated ~with water quality andwater supply availability and water quality
fisheries resources. These. effects would beimpacts within the SWP and CVP Service Areas

attributed to the altering of flows below FriantOutside the Central Valley. When combined with

Dam. Adverse cumulative impacts to threatenedhigher in-stream flow requirements and increased
and endangered species within the San Joaquinconsumptive water use demands placed on water
River l~egion as a result of the altered flowswithin the SWP and CVP service areas, the
would potentially.be associated with fisheries (theimpacts on water supply availability may be

winter-run chinook salmon, the delta smelt, andsignificant. Potential water quality cumulative

the splittail). Other adverse cumulative impacts of.impacts would be adverse but not significant.

the two EBMUD projects within the region
include potential changes in wetland and riparian9.3 CUMULATIVE IMPACT
vegetation along the rivers and resulting changes MITIGATION STRATEGIES
to wildlife populations and diversity.

Potential mitigation measures are still being
The Interim South Delta Project would have aidentified by ongoing studi~s. In additioia, there
beneficial cumulative impact on the San Joaquinare a number of water management programs in
River fall-run chinook salmon because the springplace to address potential conflicts between
and fall barriers at the Head of Old River wouldagricultural and urban water use and ecosystem
reduce entrainment/predation loss of San Joaquinrestoration activities. Many of the specific impacts
River salmon smelts at the Tracy andHarvey O.will be identified in these studies and potential
Banks pumpingplant and improvedissolved mitigation incorporated into the design and
oxygen levels in the San Joaquin River. project specific environmental review conducted

for each project. Some of the studies and
management programs in place include: formation
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of the federal/state Bay-Delta Advisory Council; reviewed and approved by the USFWS and DFG
the SWRCB Water Quality Control Plan; the .priorto implementation.. Measures included inthe
formation of the Delta Protection Commission;plans contain at a minimum:
The San Joaquin River Management Plan; the
Sacramento River 1086 Plan; EPA’s̄ The use of silt fences, straw bales, or other
Comprehensive Conservation Management Plan erosion control devices to minimize sediment
for the Bay-Delta Estuary; the Striped Bass impacts to waters.
Recovery Plan; Native Fisheries Recovery Plan;
Anadramous Fish Restoration Program; and the* The use of setbacks and exclusion flagging in
Interagency Ecological Program. highly sensitive habitat" areas and the

establishment of construction equipment
The mitigation strategies for potential adverse corridors
cumulative impacts due to the implementation and -
operation of the identified projects analyzed in̄ Avoidance of material stockpiling in sensitive
this report generally consist of safeguards by law, areas
regulations water rights standards; contracts;                       -and

physical measures; and: studies and water~o Retaining, stockpiling, and re-spreading of
management programs. , topsoil removed from pipeline corridors,

canals, and other vegetated areas
State and federal laws that provide safeguards
include: Area of Origin Law; Delta Protection¯ Revegetation and restorationwithnative plant
Act; California Environmental Quality Act; species; conducting frequent on-site
National Environmental Policy Act; National Fish monitoring; avoiding to the extent practicable
and Wildlife Coordination Act; Clean Water Act; construction activities during the rainy season
Central Valley Project Improvement Act; National
Historic Preservation Act; Archaeological and¯ Watering ofconstruction areas to reduce dust.
Historical Preservation Act, Endangered Species
Act; and provisions in congressional authorizationSpecific mitigation to minimize impacts due to the
offederal water projects, reduction in populations of threatened and

endangered species includes conducting plant and
General physical mitigation strategies to~animal surveys in project areas before
minimize, reduce, or eliminate potentialconstruction, and preparation and implementat.ion
significant cumulative fisheries and wildlifeof an operations mitigation plan. The DFG and
impacts include: adjustment of reservoir releases;the USFWS review and approve the mitigation
installation of fish screens and return systems;plan prior to project site-specific permit approva.l.
habitat modification; fish stocking programs;The operation mitigation plan includes measures
purchase of replacement lands; capture andthat address the specific species and habitats
removal of threatened and endangered species;potentially, affected including:
and replacement and/or re-establishment of
critical habitat, riparian, wetland and upland̄ A survey to identify the size and distribution
habitat of the listed and ofvegetation. speciespopulations, USe

the results to plan for avoidance or if possible
Specific mitigation measures for disturbance and relocation
loss of wildlife and vegetation from construction
activities associated with pipeline, road, reservoir,̄ A program for compensation, which could
and open canal project alternative components include acquiring land supporting another
include the preparation and implementation of a population of the listed species, or the
construction mitigation plan. The project lead acquisition, of lands bearing appropriate~
agency prepares the plan considering site-specific habitat to be used for relocation or re.storation
conditions. Construction mitigation plans are
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I
¯ A description of a habitat improvement and of a downstream mitigation plan. The plan would

monito.ring program to ensure that habitatinclude provisions through streamflow
compensation goals are met management for maintaining downstream riparian

vegetation, reducing stream bank incision, and
¯ Specification of funding, sources formaintaining adequate recharge for stream-

implementing and monitoring, associated wetlands such as sloughs. In addition,
instream .flow studies would be required to

If actual "take" of listed species or designatedmaintain the downstream fisheries-in good
critical habitat is involved, the lead agency willcondition. These studies would involve operation
need to initiate formal consultation with thescenarios which would mimic natural conditions
resource agencies and request approval, of theas closely as possible, and modeling to determine
mitigation plan from theUSFWS and DFG as partthe required releases to maintain suitable
of aBiologieal Opinion. temperatures for fisheries. Results of these

~studies would be used for scheduling downstream
Thg potential loss of sensitive habitats andreleases tobenefitfisheries resources. Reservoir
vegetationcommunities (Streamside Wetlands releases would also have to consider the
and Riparian Communities) and associatedmobilization and flushing of silt within the
¯ speeial-status plant and animal species would bereservoir to maintain relatively silt-free gravel for
mitigated by conducting surveys and delineatingspawning fisheries and to maintain channel
sensitive plant communities and habitats. Wheremorphology.    When reservoirs limit the
avoidance would not be feasible, amitigation planavailability of spawning gravel, appropriate
would be prepared and implemented. Theprograms to restore suitable size spawning gravel
mit’igation plan would conform with the USFWSwould need to be initiated.
policy for in-kind, offsite, compensation and
Region 1 policy goal of no net loss of wetlands.. Impacts to fisheries resources from entrainment or
The mitigation plan would include aimpingement in water diversion structures can be
quantification of the acreage of habitat to be lost;minimized by designing and placing the intake
a description of in-kind habitat compensationstructures to reduce the entrainment of fish,
either through acquisition of land~ forphytoplankton, ~and invertebrates. Diversion
eon:servation or restoration at the appropriateintake structure screens would meet the DFG’s
replacement ratio; a description of a habitatscreening criteria. Mitigation measures to reduce
improvement and monitoring program to ensure,impacts to fisheries resources due to inundation of
that habitat compensation goals are met; and ariverinehabitatfromnewreservoireonstmetionor
description of funding sources for mitigation,enlargement of existing reservoirs include

and contingencies. The mitigation evaluation by the lead agency of the quantity andmonitoring,
plafi is re+iewed and approved by the DFG andquality of the habitat lost; development and
theUSFWS prior to site-specific permit approval. īmplementation by the lead agency of a habitat

improvement plan if the habitat provides critical
Potential impacts to local biodiversity withinhabitat (for example, for spawning ) or limits fish
reservoirs because of reservoir drawdown couldproduction; and development and implementation
be mitigated by construction of small littoral damsof a fisheries management plan in consultation
within the perimeter ofthedrawdownzone, belowwith the DFG that addresses potential
the high-water line. The small areas of year-roundimprovement and enhancement measures to offset
inundation behind such dams would offerthe lossofhabitatfornativespecies.
potential mitigation for fisheries, waterfowl and
riparian-dependent wildlife, and general landscapeMeasures to mitigate cultural resource cumulative
diversity, impacts include avoidance or removal of

~ identified cultural resources where possible, and
Potential mitigation to minimize impacts due tocompleting Phase 1 and 2 surveys of all
the ’.reduction in streamflow downstream frompotentially disturbed or areas proposed to be
reservoirs include preparation ,and implementationcovered by reservoir construction ~an.d filling.
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|                               10 OTHER CEQA/NEPA TOPICS
II I II II

10.1 GROWTH-INDUCING inducing effects and other effects related to

I IMPACTS induced changes in the pattern of land use,
population density or growth rate, and related
effects on air and water and other natural systems,

Section 21100(b)(5) of CEQA requires that an      including ecosystem."

I EIR discuss the growth-inducing impacts of a
proposed project. CEQA Guidelines Section Growth indt~cement may not beconsidered
15126(g) clarifies this requirement, stating that annecessarily detrimental, beneficial,or ofI EIR must address "the ways in which thesignificanceunderCEQA. Inducedgrowthis’ proposed project could foster economic or
population growth, or the construction ofconsidered a significant impact only if it directly

or indirectly affects the~ability of agencies to

I additional housing, either directly or indirectly inprovided needed public services, or if it can be
the surrounding environment." In addition, underdemonstrated that the potential growth, in some
authority of NEPA, the CEQ NEPA Regulation other way, significantly affects the environment.

I require consideration of the potential indirect
impacts of a proposed project within an EIS. The growth-inducing impacts analysis is at the
Indirect impacts of an action include those thatprogrammatic level (qualitative) and focuses on

i occur later in time or farther away in distance, but
the major aspects of each of the three CALFEDare still reasonably foreseeable (CEQ NEPA

Regulation Section 1508.8(b)).                    Program alternatives.

I Analyses of environmental effects include a
The CEQA Guidelines find the CEQ NEPA discussion of growth-inducing impacts and other
Regulation identify several ways in which aeffects related to changes in land use patterns,
project could have growth-inducing impacts. Inpopulation density, or growth rate. The location,

I timing, and magnitude of economic andadditiontothe characteristicsdescribedabove,
projects that remove obstacles to populationpopulation grovctl~ within a region are determined
growth, and projects that encourage and facilitateby many interrelated economic, social, andI other activities that are beyond those proposed aspoliticalfactors,including:part of the project and that could affect the
environment are considered growth-inducing

i ¯ Employment opportunities (both direct and
(CEQA Guidelines Section 15126(g)). indirect);

The av.ailability of adequate supplies of water is̄ Availability and cost of natural resources,I one of several potential obstacles to population including land, water, and energy;
growth, along with such things as: the availability
of sewage treatment facilities; the availability of̄ Availability and cost of housing;

I developable land; the types and availability of
employment opportunities; housing costs and̄ Adequacy of community infrastructure (suchavailability; commuting distances; cultural

as transportation facilities; fire and police

I amenities; climate; and local government growth protection, schools, recreational facilities);
policies contained in general plans and zoning

andordinances. Resource planners have long debated

¯ ~ the.role of water in population growth. ° Local government policy concerning growth

Section 1508.8(b) of the CEQ NEPA Regulations issues (such as zoning ordinances, general
¯ plans).

notes that indirect effects can include ’,growth
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Region                                        Impacts                                      I

Delta Region No substantial agricultural or urban population or economic growth trends ¯
are anticipated; however, the following factors may tend to enhance growth:

¯ Improved water supply and quality

¯ Reduced inundation threat

¯ Potential increase .in recreation
1

The following may tend to inhibit growth:

¯ Conversion of agricultural land to terrestrial habitat i

¯ Potential increase in the cost of agricultural production

Bay Region No substantial population or economic growth

Sacramento River Region Potential net loss in agricultural land would tend to be growth-inhibiting I
Other growth-related impacts similar to Delta Region

San Joaquin River Region Potential net gain in agricultural land
Potential net increase in urban population
Economic growth

SWP and CVP Service Areas Increased water deliveries have the potential to enhance growth, particularly1
Outside the Central Valley in urban areas of Southern California, although specific potential growth

areas cannot be clef’reed. Potential conversion of natural habitat to urban use

Table 10-1. Summary of Potentially Growth-Inducing Impacts               .

Since each of these variables influences growth, itbeyond estimates provided in this programmatic ¯
is difficult to determine whether a change in oneEISIEIR would be analyzed in future tiered 1
of them is sufficient to cause a significant changeCEQA/NEPA documents
in community growth rates. Because minimal
amounts of .water are necessary to sustain life,Potentially growth-inducing impacts in each of the 1
water must be available if growth is to occur, five regions considered are summarized in Table

10-1.
For the purposes of this Programmatic EIS/EIR 1the assumption is that the increased water suppliesI0. "l. "i I~oterttiall]! Sigllificallt
and ,improved supply reliability associated with Impacts ¯ ¯
the Program’s alternatives will, along with the
other factors mentioned above stimulate growthIn general, it is unlikely that any of the CALFEDand remove barriers to growth, particularly in theProgram alternatives would result in substantial ¯SWP and CVP Service Areas Outside the Central

population or economic growth in the Delta, Bay,.Valley.
ōr Sacramento River regions. Water supply and

Changes in overall growth and growth .patterns.quality wouldbe improved by the implementation

can be estimated at the programmatic level for theof the CALFED Program. These improvements in

SWP and CVP service areas. Any differenceswater supply, reliability, and quality could induce
~ urban growth, particularly in the SWP and CVP
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Service Areas Outsi.de the Central Valley. Whilethe United States Army Corps of Engineers,
this will benefit urban areas it will come at theUnited States Fish and Wildlife Service, and the
expense of increased adverse impacts on habitatNational Marine Fisheries Service.
essential to support sensitive plant and animal
species found in the service areas. Even thoughContracts are negotiated between project
the exact location of the growth may never beoperators and various interests to provide reliable
possible to identify, the local land use plans inwater supplies and quantities while .maintaining
those areas describe where growth will occur andwater quality, terrestrial wildlife and habitat, and
most have adopted Jand conservation plans that fisheries resources. The Bureau of Reclamation
target protection of high quality habitat andand the California Department of Water
restoration of degraded habitat to help recoverResources negotiate and execute contracts with
listed species found within their land use planningvarious local and regional water agencies and
jurisdictions. A discussion of the assumed growthutility districts .that include specific measures to
inducing impacts is contained in the sectionprotect natural resources.
discussing vegetation and wildlife impacts. These

could allow additional There " number ofimprovements agricultural are a water management
land to be developed and allow a shift to higherprograms in place to address potential conflicts
value crops. It is possible that there would be a netbetween agricultural and urban water use and
gain in agricultural land in the San J0aquin Riverecosystem restoration activities.
Region and it is possible that some of the
CALFED Program alternatives could result in 10.2 RELATIONSHIP BETWEEN
urban population arid economic growth in that SHORT-TERM USES OF THE
region. ENVIRONMENT AND THE
10.1.2 Mitigation Strategies MAINTENANCE AND

ENHANCEMENT OF LONG-
Because, growth-inducing impacts would primarily TERM PRODUCTIVITY
result from improvements in water supplies, the
mitigation measures for potentially growth-This sectionprovidesaresource-specifiesummary
inducing impacts generally consist of safeguardsof the balance between the short-term uses of the
by laws, regulations, and water rights standards;project areas and the maintenance and
contracts; and studies and water managementenhancement of long-term productivity in those
programs. State and federal laws that provideareas.
.safeguards include: Area of Origin Law; Delta
Protection Act; California Environmental Quality 10. 2.1 Short- Term Uses Versus
Act; National Environmental Policy Act; National Long- Term Productivity
Fish and Wildlife Coordination Act; Clean Water
Act; Central Valley ProjeCt Improvement Act; Alternatives 2 and 3 have the potential for greater
National Historic Preservation Act; short-term impacts than Alternative 1 due to theirArchaeological and Historical Preservation Act;
Endangered Species Act; and provisions in

additional conveyance and storage features.
¯ However, these alternatives could also result incongressional authorization of federal water

projects,                                         greater long-term productivity than Alternative 1.

State and federal regulatory agencies
.Adverse short-term impacts, primarily related to

administering the laws include the State Waterconstruction activ.ities; were identified for most

Resources Control Board, Regional Water Quality
resources.However,overallbenefitsto long-term

Control Boards, the United States Bureau of
productivity generally outweigh the short-term

Re~elamation, Environmental Protection Agency;adverse impacts.
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The short-term, construction-related impactsIrreversible commitments of resources could
would be small and would cease after constructionresult from the implementation of the Ecosystem
was complete. Specific resources that could beRestoration Program and the Levee System
affected include: surface water, groundwater,Integrity Program, and the addition of storage and
geology and soils, noise, transportation, airconveyance facilities. These resources could
quality, fisheries and aquatic ecosystems,,include: construction materials; labor; energy
vegetation and wildlife, regional economics,needed for construction, operation, and
agricultural resources, urban resources,maintenance; and land conversion ofagri.cultural,
recreational resources, flood control resources,open space, and natural environments.
cultural resources, power production and energy,
public health and environmental hazards, visualSpecific resources that could be irreversibly and
resources, and environmental justice. Whereirretrievable committed as a result of the
possible, ~ivoidance and mitigation measuresCALFED Program after all normal mitigation
would be implemented as a standard course ofaction efforts are exhausted could include:
action to lesson impacts on these resources, geology and soils, vegetation and wildlife,

regional economics, agricultural resources,
There would be adverse long-term impacts tocultural resources, power production and energy,
geology and soils, agricultural resources, andand visual resources. Where possible, avoidance
culturalresources. There could be many long-term and mitigation measures would be implemented as
benefits, a standard course of action to lesson impacts on

~. these resources.
Short-term uses versus long-term productivity for
each resource considered are summarized inThe irreversible and irretrievable impacts
Table 10-2. associated with the proposed alternatives for

applicable resourcesare summarizedin
10.3 IRREVERSIBLE AND Table 10-3.

IRRETRIEVABLE
COMMITMENTS OF
RESOURCES

Irreversible impacts are those which cause,
through direct or indirect effects, use or
consumption of resources so that they cannot be
restored or returned to the original condition,
despite mitigation efforts. If unavoidable, the
potentially irreversible impacts are documented in
this report. An irretrievable impact or commitment
of resources occurs when a resource is removed or
consumed. These types of impacts are evaluated
to assure that consumption is justified.

The irreversible and irretrievable impacts for
Alternative 1 would apply to all alternatives
although additional conveyance projects
associated with Alternatives. 2 and 3 would
increase some impacts.                                                        ’
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Surface Water Resources Short-term disruption in supplies, and short-term adverse impacts to water
quality during construction                          :
Long-term improvement in availability and quality

Groundwater Resources No short- or long-term impacts ifrecharge rate is not exceeded

Geology and Soils Short- and long-term conversion of agricultural land and loss ofsoils
Potential for new agricultural land and higher value crops

Noise Short-term increase in noise levels during construction

Transportation Short-term disruption in service due to road closure and traffic diversion
Long-term creation of new roads

Air Quality Short-term adverse impacts during construction

Fisheries and Aquatic Short-term loss of habitat, entrainment, and spawning
Ecosystems Long-term habitat restoration and improvement

Vegetation and Wildlife Short-term loss of habitat
. Long-term habitat restoration and improvement, some loss of vegetation

and wildlife, including special-status species

Agricultural Resources Short- and long-term loss of agricultural productivity

Urban Resources Short-term significant costs
Long-term gains in productivity

Recreational Resources Short-term loss of recreational facilities and areas
Long-term gains in recreation opportunities

Flood Control Resources Short-term (but mitigable) impairment
Long-term improvement in flood control

Power Production and Energy Short-term increase in energy use
Long-term savings in energy use

Regional Economics Short-term and long-term loss of agricultural productivity due to land
conversion
Long-term gains in productivity due to water supply reliability

Cultural Resources Short- and long-term loss of cultural resources

Public Health and Environmental Short-term (but mitigable) increase in hazards during construction
Hazards Long-term improvement in public safety from flooding, potential long-

term adverse health impacts from standing water and mosquitos in new
habitats

Visual Resources Short-term adverse impacts during construction
Long-term beneficial impacts from restored habitat, but long-term adverse
impacts from new structures

Environmental Justice Short-term adverse impacts due to displacement of agricultural workers
Long-term increase in agricultural and possible recreation employment

Indian Trust Assets Nodetermination can be made at this time

Table 10-2. Summary of Potential Short-Term Uses Versus Long-Term Productivity
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1
Surface Water Resources                 No irreversible or irretrievable impacts                                 --

Groundwater Resources No irreversible or irretrievable impacts
i

Geology and Soils Loss of agricultural soils and farmland

Noise No irreversible or irretrievable impacts

Transportation No irreversible or irretrievable impacts¯ !Air Quality No irreversible or irretrievable impacts

Fisheries and Aquatic Ecosystems No irreversible or irretrievable impacts" ¯

Vegetation and Wildlife Some loss of vegetation and wildlife, including special’status
species

Agricultural Resources Loss of agricultural production from inundation or construction

Urban Resources No irreversible or irretrievable impacts

Recreational Resources No irreversible or irretrievable impacts

IFlood Control Resources                 No irreversible or irretrievable impacts

Power Production and Energy Increased demand on utility infrastructure and capacity
¯Regional Economics                     Changes in agricultural production due to land conversion could

ādversely affect regional economy

Cultural Resources Loss of cultural resources from inundation, construction, and
habitatrestoration

Public Health and Environmental No irreversible or irretrievable impacts 1
Hazards

Visual Resources Restored habitat and new conslruetion will permanently affect Ill
visual resources 1

Environmental Justice No irreversible or irretrievable impacts

Indian Trust Assets No determination can be made at this time l
Table 10-3. Summary of Potentially Irreversible and Irretrievable Commitments of Resources

!
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11 COMPLIANCE WITH APPLICABLE LAWS,
POLICIES AND PLANS, AND REGULATORY

FRAMEWORK

11.1 INTRODUCTION    . ¯ levelofdetail appropriate to a long-term planning
document. The Programmatic EIS/EIR generally

This chapter is intended to give the reader anevaluates Program actions, not site-specific

understanding of key steps, requirements, andimplementing actions, and therefore focuses on

decision points in the program level approvalcumulative and long-term impacts. The document

process for CALFED. It is also intended to serve contains information on the no action alternative,

as a reference for project planning, permitan array of program alternatives, mitigation

processing, and environmental documentationstrategies, and potential benefits and adverse

requirements which would occur in Phase III. It isimpacts resulting from the implementation of the

necessarily general innature and does not discussproposed action(s). Deeision~makers must

all exceptions and variations to laws andconsider these factors prior to undertaking

regulations. Lastly, it identifies the regulatoryproposed actions. In addition, the public and all

framework that .is part of the affectedinterested parties are given an opportunity to.

environment, comment. A detailed discussion of the purpose
and organization of this document can be found in

11.2 ENVIRONMENTAL Chapter 1. A discussion of past and future
¯ CALFED public involvement efforts is in Chapter

COMPLIANCE A T THE 12 ofthis document.
PROGRAMMA TIC LEVEL

11.2.2 Federal/State Endangered
11.2.1 National Environmental Species Acts

Policy A ct/California
Environmental Quality Act CALFED has begun developing a process to

comply Endangered Specieswith theCalifornia

The National Environmental Policy Act (NEPA) Act (CESA) and the federal Endangered Species

requires that an environmental impact statementAct of 1973, as amended (ESA), and will continue
to develop that process during Phase II of the(EIS) bepreparedfor allmajorfederalactions.

Similarly, the California Environmental Qualityprogram. As a foundation for implementing the

Act (CEQA) requires that state agencies prepare California and federal ESA compliance process,

environmental The draft CALFED is developing a comprehensiveimpactreport(EIR).
Programmatic EIS/EIR is a joint federal and stateconservation strategy. The conservation strategy

document which was prepared pursuant to NEPAis intended to integrate CALFED enhancement

and CEQA and their implementing regulations, and mitigation actions to provide for improved
species and habitat protection, increase assurances

The CALFED Program is a joint effort between of overall program implementation, and

federal and state government agencies. Therefore,.streamline California and federal ESA ¯ take

the environmental document which has beenauthorization for approved actions.

prepared is a joint federal/state Programmatic
EIS/EIR. The Programmatic EIS/EIR describesThe regulatory mechanisms that willbe used to

the alternatives and their potential impacts at aauthorize incidental take under the federal ESA
include formal cor~sultation pursuant to Section 7;
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permit issuance pursuant to Section 10(a)(1)(B),allow for the recovery of listed species and the
which includes the development of one or moreconservation of currently unlisted species..
habitat conservation plans (HCP); and/or a special
rule for threatened species under Section 4(d).Take authorization would be granted, to the
The regulatory mechanisms which will be used toappropriate implementing entity or individual,
authorize take under CESA include Section 2835when adequate information is available to assess
of the California Fish and Game Code (theproject effects on listed or other covered species
Natural Community Conservation Planning Act),and a determination is made that the appropriate
which includes the development of a naturalfindings or requirements under the California
community conservation plan (NCCP); Sectionand/or federal ESA have been made or met. The
2081 of the California Fish and Game Code;conservation strategy will outline the criteria and
and/or Section 2090 or Successor sections of theprocess for determining the appropriate regulatory
CaliforniaFish and Game Code. The conservationmechanism for !mplementing the strategy arid
strategy will provide the basis for any and all ofauthorizing ’ incidental take associated with
the above regulatory mechanisms and will remainspecific program actions. As noted above, federal
constant regardless of which mechanism is used toauthorization of incidental take associated with an
authorize take (i.e. the strategy will specify theaction may be through, formal consultation
same measureswhethertake is authorized through(Section 7), an incidental, take permit and HCP
Section 7, 10, or 4(d) of the ESA and Section (Section 10), or a special rule for threatened
2835, 2081, or 2090 or successor sections of the species (Section 4(d)); state authorization of
CESA). incidental take may occur through an NCCP

(Section 2835), an incidental take permit (Section
The conservation strategy will address all2081), or formal consultation (Section 2090).
federally and state listed, proposed, and candidate
species that may be affected by the CALFEDThe CALFED Bay-Delta Program is being
Program; other species identified by CALFEDconducted in a three-phase plalming effort. Phase
that may be affected by the program and for which’II will conclude with the selection of a preferred
adequate information is available also wi.ll bealternative, the development ofan implementation
addressed in the strategy. " The term "coveredstrategy and conservation strategy, and the
species" is used to refer to all of the species thatcompletion ofa finalprogrammatic environmental
will be addressed by the conservation strategy,impact statement and report. Commitment to
CALFED is currently developing the list ofimplementing the conservation strategy will be
covered species. The strategy will address theembodied in an appropriate mechanism, such as
effects of CALFED Program actions (beneficial, an implementing agreement.
adverse, and neutral.) on the covered species and
the minimization and mitigation measures neededWhile implementation of some of the program
to offsetthe anticipated adverse impacts andallowactions may begin during P~hase II,
for species recovery. The conservation strategyimplementation of many of the program ~ictions
will also address the conservation and protectionwill take place during Phase III of the Program.
of habitats affected by.the CALFED Program. In This period will include any additional site-
addition, the conservation strategy will include aspecific environmental review and necessary
monitoring and reporting program, will specify apermitting. Implementation is anticipated to occur
process for adaptive management, and willover a period of years primarily because of the
address funding for implementation ofthe strategysize and complexity of the alternatives in solving
and to address unforeseen circumstances. The" the problems. Much of. the challenge will be to
conservation strategy, in the context of thedevelop an effective implementation strategy that
CALFED comprehensive long-term plan., will acknowledges this long implementation period

and finds a way to keep participants committed to
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I the successful completion of all phases ofadverse effects (where appropriate), and
implementation and all components of theproviding recommendations for implementing

I program, future (Phase III and beyond) CALFED Program
actions.

Based on what CALFED expects to complete

i during Phase II, actions that are likely to haveThe USFWS will complete this programmatic
completed CaliforniaandfederalESAregulatoryFWCA analysis and report its findings and
compliance and be permitted or conditionallyrecommendations prior to completion of a final

i permitted by the end of Phase II include someProgrammaticEIS/EIRfortheCALFEDProgram.
ecosystem restoration program plan (ERPP)That report will become a part of the final
actions, some levee integrity actions, some waterProgrammatic E.IS/EIR.
quality actions, some conveyance actions within

| the Delta, and "interim" operating procedures11.2.4 Compliance with
(i.e., covering the transition from existing " Guidelilles
conditions through completion of the CALFED
program) for water storage and. conveyance,Section 404 of the Clean Water Act requires that
¯ including the State Water Project and Central
Valley Project. ". a project proponent obtain a permit from the

Corps of Engineers for activities that involve the
i discharge of dredged or fill material into waters of

11.2.3 Fish and Wildlife the ~United States (33 USC 1344). Section 404

i Coordination Act requires that the issuance of a permit by the Corps
comply with EPA’s Section 404(b)(1 ) Guidelines

Under subsection 2(a) of the Fish and Wildlife(Guidelines). These guidelines-provide direction

i Coordination Act (FWCA), federal agencies are and guidance for implementing Section 404.
responsible for consulting with the USFWS for.
the purpose ofconservationofwildliferesourcesEPA’S Guidelines (40 CFR 230 et seq.),’ the
by preventing loss and damage as well asCorp’s regulatory guidelines (33 CFR 320 et

i providing for their development improvement-seq.), Policyand andtheNationalEnvironmental Act
īn cormeetionwithwater-resource projects. Also (NEPA) and NEPA Guidelines (40 FR 1500 et
within subsection 2(b) ofthe FWCA, the USFWS seq.) provide part of the substantive

I is required to report its recommendations forenvironmental criteda and procedural framework
wildlife conservation .and development and theused to evaluate applications for Corps permits
results expected, and to describe the damage tofor the discharge of dredged or fill material into

I wildlife attributable to the project .and thewaters of the United States, including wetlands
measures proposed for mitigating or compensatingand other designated special aquatic sites. Under
for these damages, the Corp’s evaluation, an analysis of practicable

¯ " alternatives is a screening mechanism used to
Because of the nature of the draft Programmaticdetermine the appropriateness of permitting a
EIS/EIR, many of the specific impact analysesdischarge. The Corp’s evaluation also includes an
typical of FWCA reports will not be conducted at analysis of compliance with other requirements of
this time. Instead, these analyses will be providedthe 404(b)(1) guidelines, a public interest review
for separate elements of the CALFED Program asand evaluation of potential impacts on the

I they are being planned. For the programmaticenvironment in compliance with NEPA.
FWCA report, the USFWS will focus ~on
providing the public with their overall assessmentAccording to EPA guidelines, an alternative is
of the effects of the CALFED Program and considered practicable if it is available and can be
alternatives on fish and wildlife resources,implemented given considerations of cost,
providing recommendations for mitigation of
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existing technology, and logistics in light ofdefined, a comprehensive list of actions for
overall projectpurposes. Practicable alternativesachieving the objectives were compiled, and
may include siting a project in areas not owned bypreliminary alternatives were assembled. The
an applicant but that could be reasonably obtainedremainder of Phase I consisted of an iterative
by the project applicant to achieve the basicprocess of analyzing and screening alternatives,
project purpose (40 CFR 230.10 [a] [2]). leading to the selection of a Preferred Alternative.

The initial screening of alternatives, beginning
Many features of CALFED have the potential to with 100 and selecting 10, was principally an
require the discharge of dredged or fill materialeffort to combine alternatives so that each, in
īnto waters of the United States, which also maykeeping with the CALFED solution principles,
be designated special aquatic sites. The ERPprovided balanced benefits to each to the problem
contains many such actions, including theareas. In screening from 10 to three alternatives,
restoration of wetlands and channel islands,some were removed from furtherconsideration;
construction offish barriers and fish screens, andothers were not eliminated, but became variations
restoration of riparian habitat. The Levee Systemof the three main conveyance concepts: existing
Integrity Program contains actions, such as thesystem conveyance, modified through,Delta
creation ofsetbaeklevees, improvement~ to leveeconveyance, and dual-Delta conveyance (a
maintenance, and the flooding of islands, thatcombination of through-Delta and isolated
could require a Corps permit. The watersupply conveyance). These three alternatives, and 12
reliability components contain actions, such as thevariations associated with them, were carried
creation of additional water storage capacity andforward for further refinement in Phase II. In
the construction of conveyance facilities in thePhase II, the three alternatives are being subjected
Delta. The Water. Quality Program containsto further analysis, resulting in further
actions, such as the construction of water qualityrefinements, and will result in the eventual
barriers, that would require a Corps permit, selection of the Preferred Alternative.
Section 404.Permits will be required during Phase
III. This process is consistent with the Section

404(b)(1) guidelines in that the screening of
A 404 Permit is not required for Phase II of the alternatives is intended to lead to the selection of
CALFED process because selection of the.the least environmentally damaging practicable
Preferred Alternative will not authorizealternative. Implementation ofPhaselIIactions
implementation of the projects composing theinvolving the discharge of dredged or fill material
Preferred Alternative and therefore will not.into waters of the United States may require site-
involve the discharge 0fmaterials into the watersspecific documentation that specific proposals
of the United States. Nevertheless, thecomply with EPA’s Section 404(b)(1) guidelines.
alternatives under consideration in the CALFED
process are being analyzed in the light of theThis discussion cannot be fully formed until the
requirements of the 404(b)(1) guidelines so thatselection of a preferred alternative. A program-
when the Corps is required to determine whetherlevel discussion of Section 404(b)(1) compliance
particular Phase III projects comply with the will be made a part of the final Programmatic
404(b)(1) guidelines, it will have the benefit of anEIS/EIR.
analysis .as to the consistency of the CALFED
Preferred Alternative with the 404(b)(1) 11,2,5. TheCoastaIZotle
guidelines at a programmatic level. Management Act

During Phase I of this process, the problems ofThe Coastal Zone Management Act of 1972
the Bay-Delta were identified~ obje.ct!ves were (CZMA) requires federal agencies to preserve,
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protect, and, where possible, restore and enhanceAlternative is carried out in a manner consistent,
the resources of the coastal zone (16 USC 1451 etto the maximum extent practicable, with CZMA
seq.). Coastal states must develop coastal zoneand the Coastal Act. This document will be
management programs to be reviewed andpresented to BCDC after seleetion ofthe Preferred
approved by the Secretary of Commerce throughAlternative for its concurrence and will be p.art of
the National Oceanic and Atmosphericthe final Programmatic EIS/EIR.
Administration (NOAA). Federal agencies are
required to certify that any proposed activities11.2.6 The National Historic
within or affecting the coastal zone are consistent Preservation Act
with the State of California program. The state
notifies the federal agencies of its concurrence
with or objection to the certification. If the state Section 106 of the National Historic Preservation

finds that the proposed activity .is inconsistentAct (NHPA) requires federal agencies and other

with its program, the federal agencies must obtainentities spending federal funds to take into

an override from the Secretary of Commerceaccount the effect of an undertaking on historic
properties. Regulations outline procedures tobefor~actioncaneommence,
allow the Advisory. Council on Historic

San Francisco Bay’ Conservation andPreservation an opportunity to comment on the

Development Commission(BCDC)overseestheeffect the action will have upon historic

San Francisco Bay segment of the coastal zoneproperties. NHPA regulations require that a

management program and has pdrmitjurisdictionfederal agency take the lead in complying with

over projects at any location within 100 feetSection 106. In addition, CALFED has

inland of the highest tidal action around Sancoordinated with the State Historic Preservation

Francisco and Suisun bays. It has jurisdictionOffice (SHPO).

over projects within certain waterways up to the
legally defined Sacramento-San Joaquin DeltaThe approach taken to comply with Section 106 of

(east of Chipps Island) that empty into the Baythe NI-IPA for the CALFED Programmatic
EIS/EIR.is two-fold. The first consists of a Classand within specific saltponds and managed

wetlands. In addition, BCDC has direct permit I overview of cultural resources in the study area

authority over all activities and land uses definedand an evaluation of the consequences

inthe Suisun Marsh Preservation Act, specificallyattributable to each programmatic alternative.
This information is presented in the Culturalprojects within the "primary management area,"

which includes all tidal waters and marshes,
Resource supporting document of the
Programmatic EIS/EIR. In the second step,managed wetlands, and lowland grasslands. Any
.federal agencies will follow the procedures :fromperson or public agency proposing to deposit fill, -

extract materials, or change the use of water, land~,36CFR800 when they implement specific actions

or structures in or around San Francisco or Suisunstemming from the selected .program alternative.

bays must obtain a development permit fromA complete discussion of NHPA can be found in

BCDC or, if in or around Suisun Marsh, a marsh Chapter 8 of the Programmatic EIS/EIR as well as

development permit from BCDC. the Cultural Resources Teclm. ieal Report.

For Phase II, CALFED will prepare a 11.2.7 Memorandum on.
Programmatic Coastal Zone Management Act Farmland Preservation
Consistency Determination for the CALFED Bay- and the Farmland
Delta Program, which documents the possible Protection Policy Act
effects of the Preferred Alternative on coastal
resources and the actions that CALFED.will takeThe Farmland Protection Policy Act of 1981to ensure that implementation of the Preferred

(FPPA) and Memoranda on Farmland
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|
Preservation, dated August 30, 1976, and Augustyear 2002. Changes in the programs, addressed in ¯
11, 1980, from the U.S. Council on Environmentalprevious farm bills, provide landowners with more
Quality to heads of agencies require federaloptions for protecting wetlands and highly ¯
agencies preparing EISs to include assessments oferodible lands. The ¯~¢etland conservation
the effects of proposed projects on prime andprovisions were modified to provide farmers with
unique farmlands. Before taking any action thatmore flexibility to meet wetland conservation ¯
would result in the conversion of designatedcompliance requirements. Changes include
prime or unique farmland for nonagriculturalexpanding areas where mitigation can be used,
purposes, the federal agencies must examine theallowing mitigation by restoration, enhancement,
potential impacts of the proposed action and, ifor creation, and changingthe abandonment clause. |
there are adverse effects on farmland preservation,Also addressed under Title III is a new Wildlife
consider alternatives to lessen those effects.Habitat Incentives Program to help landowners ¯
Federal agencies must also ensure that theirimprove Wildlife habitat on private land. A Flood |
programs, to the extentpracticable, are compatibleRisk Reduction Program was established to
with state, local, and private programs for theprovide incentives to move farming o.perations ¯
protection of farmlands. The Natural Resourcesfrom frequently flooded land. N-RCS is the |
Conservation Service (NRCS) is the federalfederal agency responsible for implementing the
agency responsible for ensuring that these laws.conservation provisions of the 1996 Farm Bill.
andpolicies are followed.

The analysis of the effects of the CALFED
An analysis of the impacts of the Programalternatives on agriculture was 6oordinated with
alternatives on prime and unique farmlands isNRCS and was performed in compliance with
provided in Chapter 5 and Chapter 8 of the draft FPPA. A full discussion can be found in Chapter
Programmatic EIS/EIR under Agricultural8 of the Programmatic EIS/EIR as well as the
Resources and in the Agricultural ResourcesAgricultural Resources supporting document.
supporting document.

11.2.9 .Executive Order 11988
11.2.8 The Federal Agriculture (Floodplain Management)

Improvement and Reform
Act of 1996 and 1985 Food Executive order 11988 is a flood-hazard policy
Security Act for federal agencies. It requires that all federal

agencies take action to reduce the risk of flood

The Federal Agrieulture Improvementand Reformloss, to restore and preserve the natural and

Act of 1996, also known as the 1996 Farm Bill, °beneficial values served by floodplains, and to |
was signed into law in Apri! 1996. Title III of the minimize the impacts of floods on human safety,

act includes conservation provisions designed tohealth, and welfare.

provide landowners with a variety of incentives
programs and technical assistance forA description of the effects of the alternatives on

incorporating sound conservation practices intoflooding and programmatic measures to mitigate
any impacts is contained in Chapter 8 of thefarming,grazing,andlivestockoperations.The

1996 Farm Bill replaces and incorporates portions
Programmatic EIS/EIR under "Flood Control

of previous farmand bills, ineludingFarm theBill.FOod SecurityResourceS"supporting document.and in the Flood Control Systems
Act of 1985 the 1990

Under Title III, the Wetlands Reserve Program
and the Conservation Reserve Program of the
Food Security Act of 1985 are extended through
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11.2.10 Executive Order 11990 income populations, the environmental document

(Protection of Wetlands) must describe how Executive Order 12898 was
addressed during the NEPA process.

Executive Order 11990 is an overall wetlandsChapter 8 and the Agricultural Resources, Urban
policy for all agencies managing federal lands,Resources, andReereationalResoureessupporting

document, describe the effects of the Programsponsoringfederalprojects,OF providingfederal
funds to state or local projects. It requires federalalternatives on minority and low-income
agencies to follow avoidance, mitigation, andpopulations. Besides the general outreach

opportunities described in the overall publicpreservationprocedureswithpublicinputbefore
proposing new construction in wetlands. Wheninvolvement plan, CALFED also developed a
federal lands are proposed for lease or sale toseparate document detailing plansfor
nonfederal parties, Executive Order 11990multicultural Thepublic outreach. plan’s
requires that restrictions be placed in the lease orcomponents include one-on-one outreach with a
conveyance to protect and enhance the wetlandsvariety of ethnic community leaders throughout
on the property. Executive Order 11990 can
restrict the sale of federal lands, containing

the state, a media relations campaign focusing on
ethnic media and identification of speaking

w̄etlands; however, it does not apply tononfederalopportunities including public forums to be hosted
projects where federal involvement is limited to
theexereiseofdiseretionaryauthority(otherthan

by CALFED and various community-based
organizations. Chapter 12 of the Programmatic

funding). EIS/EIR and the Public Involvement Plan describe
the public involvement process undertaken by

The discussion of wetlands can be found inCALFED, includingtheopportunitiesforminority
Chapters 6, 7, and 8 of the Programmatic EIS/EIRand low-income communities to provide input on
as well as the Ecosystem Restoration Programthe preparation 0fthe Programmatic EIS/EIR.
(ERP) Appendi.x and Vegetation and Wildlife
supporting document. Discussions of affects on the human population

can be found in Chapter 8 of the Programmatic
11.2.11 Executive Order 12898 F, IS/EIR and the Urban Resources, Agricultural

(Environmental Justice) Resources, and Regional Economics supporting

Executive Order 12898 requires federal agencies
documents.

to identify and address disproportionately high11.2.12 Federal Clean AirAct,
and adverse human health and environmental
effects of federal programs, policies, and activitiesThe purpose of the Clean Air Act (CAA) is to
on minority and low-income populations. Federalprotect and enhance the quality of the nation’s air
agencies are directed to ensure that federalresources so as to promote the public health and
programs or activities do not result, either directlywelfare and the productive capacity of its
or indirectly, in discrimination on the basis ofpopulation. The CAA requires that any federal
race, color, or national origin. Federal ~agenciesaction be evaluated to determine its pote~itial
are .required to provide opportunities for input inimpact on the quality of the air in the project
theNEPAproeess by affected communities and toregion. Specifically, the federal agency must
evaluate, significant and adverse environmentalmake a conformity determination. The state of

proposed on California has a corresponding law which must beeffectsof federalactions
and low-income communities du~ing preparationconsidered during the EIR process. During Phase
of federal environmental documents. If. aIII of the CALFED Program, project proponents
proposed federal action will not result inwill be to .coordinate with therequired appropriate
significant adverse impacts on minority and low-air quality management district as well as USEPA
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to determine conformity withthe Federal The CALFED Bay-Delta Program is proposing
Implementation" Plan (FIP)and~ State significant investments to improve water quality,
Implementation Plan (SIP). ’ ecosystem quality, water supply reliability, and

levee system integrity. The durability of the
Air Quali~. Pursuant to the requirements ofProgram could be adversely impacted by future
Section 176 of the Clean Air Act [42 U.S.C. climate changes. Likewise, construction and
Section 7506(c)], federal agencies are prohibitedoperation of the Program would contribute
from engaging in or supporting in any way ansomewhat to production of greenhouse gases that
action or activity that does not conform to aninfluence global climate change.
applicable state implementationplan. Conformity
to an.implementation plan means conformity to anThe geologic record shows evidence .of past
implementation plan’s purpose of eliminating orsubstantial changes in global and regional
reducing the severity and number of violations ofclimates with the resultant marks from flooding
the national ambient air quality standards andand droughts. Sea level changes are obviously
achieving expeditious attainment of suchdirectly related to extremes in climate change.
standards. .EPA has promulgated conformityFor examPle, sea levels were 2 to 6 meters higher
regulations (codified in 40 CFR. Section 93.150 than present levels during the last interglacial
et seq.) A discussion of the applicability ofperiod of 125,000 years ago, and approximately
conformity requirements for the CALFED 120 meters below present levels during the last Ice
Program Phase II and subsequent, tiered actionsAge, 20,000 years ago. Sea levels have increased
will be provided in the final Programmaticby 10 to 25 centimeters over the last century.
EIS/EIR. Considering this wide range of sea level

fluctuat.ion, the Delta with ~ea levels near current
The Programmatic EIS/EIR does discuss thelevels, has likely existed for only smallportions of
potential impacts of the CALFED alternatives atthe geologic history.
a programmatic level of detail. The discussion of
potential air quality impacts can be found in.Future sea level changes are difficult to estimate
Chapter 6 of the Programmatic EIS/EIR. because not enough is known about how the ice

sheets in Greenland and Antarctica will react to
11.2.13 Climate Change global warming, and how much global warming

may occur; warming may cause no.t only melting

The Federal Government recognizes that globalof ice sheets and land-based glaciers, but some

climate change is aserious environmental concernthermal expansion of the sea water itself. If

which, given the current state of scientificglobal warming causes increased precipitation at

¯ knowledge, must be viewed under NEPA as avery high latitudes and resultant storage of water

reasonably foreseeable impact of continuedin the ice sheets, sealevel could actually decrease.

emissions and changes in sinks of greenhouse
gases. Thus federal agencies must analyze theEstimates of current sea level rise in the

intent to which both their proposed and ongoingneighborhood of 1.5 millimeters per year is

programs or Other activities may influence suchtypical in the literature. One study estimates that

emissions and sinks, thereby contributing to, orglobal wanning may cause further rise of about 18

reducing,.the problems of global warming. Suchcentimeters (0.7 foot) by the year 2030. Also, if

.analyses can best be done in the context of NEPAcurrent trends in greenhouse gas emissions

and should look at how federal actions may affectcontinue, the study estimates the rise could

global climate change and, to the extent possibleamount to 1 meter (3.3 feet) above current levels

given the current state of scientific knowledge,by the year 2100. A similar evaluation by the

how federal actions may be affected by glo.balU.S. Environmental Protection Agency estimates

climate change, that sea levels may rise globally approximately 20
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~ches (range of 6 to 38 inches) by the year 2100 11.2.14 State, Regional, and Local
and average global temperatures could increase by Plan Consistency
2 degrees Celsius (range of 1 to 3.5 degrees
Celsius). Each 1 degree Celsius of warming will

Without specific actions, a determination ofshift temperature zones by about 100 milesconsistency wihh state, regional, or local plans is
northward (or 500 feet up in elevation). This shift
in temperature could affect the distribution of

not possible. Coordination will consist primarily

species within the Bay-Delta system and theof circulating the Programmatic .EISiEII~ to

effectiveness of habitat restoration included in the
recognized state and local clearinghouses, as well
as to federal, state, and local electedProgram. Considering the potential 1 to 3.5represenhatives for review and comment, as per

degree Celsius increase in global temperatures byExecutive Order 12372. In order to fully comply
the year 2100, the greenhouse gases generated by
the Program would make an inf’mitesimalwith NEPA and CEQA, the CALFED Program

contribution to the temperature rise compared
will coordinate with appropriate state and local

with those generated on the global scale,
jurisdictions within the study area during Phase

the would be contributor to III.
However, Program a

the e.umulative impacts, of the potential
temperature change.          "                  11.3 REGULATORY

FRAMEWORK                  .
Rising sea levels could have significant adverse
impacts on the Delta system (including habitat,Numerous existing laws and regulations affectthe
water supply, .and Delta agriculture) if levees areexisting environment in California, and must be
overtopped or if substantial future investments areconsidered in assessing the potential for future
required to prevent overtopping. Higher seaactions. The regulatory and legal requirements
levels would increase salinity levels throughoutapplicable .to CALFED follow. These are
the Delta and for many miles inland. This wouldprovided here rather than with the various
alter the effectiveness of Program habitats andresource descriptions to provide a complete
likely change the entire ecosystem of the Delta.picture of the laws and regulations in one place as
Water diversions dependent on taking water fromwell as to avoid repetition..
the Delta channels would likely need to be
abandoned and moved inland to areas of lowered11.3.1 Delta Protection
salinity. While these changes are potentially Commission
significant over the long term (hundreds or
thousands of years), they are unlikely to
significantly alter Program facilities or operationsThe Delta Protection Commission (DPC) is a state

within the foreseeable future (20 to 50 years), regional planning agency with authority over a
450,000 acre portion of the Legal Delta. The
authorizing legislation was passed in 1992 (PRCThe change in temperatures could result in more

variability in precipitation and rtmofffrom year to Section 29700 et seq.) and the commission started

year and season to season. Higher flooding couldmeeting in January 1993. The DPC was charged

become competition for with preparing a regional land use and resourcesmorefrequent,increasing
remaining scarce water supplies. EPA estimatesmanagement plan for the Primary Zone of the

that California will experience an increase inDelta to protect and enhance the three existing

winter runoff, a decrease in spring and summerland uses: agriculture, wildlife habitat, and

runoffwith resultant decrease in water supply andrecreation. The plan was adopted in February

reliability in the Central Valley Basin. 1995. Local governments are required to ensure
that their general plans are in conformance with
the regional plan; local general plan amendments
were completed in March 1997. The DPC has
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|
appeal authority over these local governmenttreatment plants and industrial facilities. In acting ¯
amendments. The 19 member DPC includes sixon water rights applieati.ons, the SWRCB may
directors of state agencies, five county,establish terms and conditions in apermit to carry
supervisors, three city council members, and fiveout water quality control plans.
reclamation district representatives. The DPC is
slated for completion on January 1, 1999. The SWRCB recently enacted the Enclosed Bays []

and Estuary Plan and the Inland Surface Waters []
11.3.2 The Delta Protection Act of Plan that set numeric and narrative criteria for

1959 toxic metals and organic compounds. Litigation []
brought against the plans in 1994 resulted in their []
revocation, and they are not being considered for

The Delta Protection Act of 1959 re~luires¯ readoption. The EPA is promulgating numeric
[]adequate water supplies for multiple uses (forobjectives for metals and organic compounds

example, agriculture, industry, urban, andthrough theCaliforniaToxiesRule. TheSWRCB
recreation) within the Delta and for export. Sinceis developing an implementation policy to support
~he law was passed,variouswaterqualityand this rule. The SWRCB and the RWQCBs-also Iflow objectives have been established by theimplement sections of the federal Clean Water
SWRCB and the Central Valley Regional Water Act (CWA), administered by th6 EPA, including
Quality Control Board (CVRWQCB). These the National Pollutant Discharge Elimination

Iobjectives are designed to ensure that the amountSystem (NPDES) permitting process for point and
and quality of water in the Delta is sufficient tonon-point sources of certain waste discharges.
satisfy multiple uses. For example, water quality []
objectives require limiting Delta water supplyBoth numerical and narrative water quality
operations, particularly the SWP and CVP, that objectives are established to protect beneficial
affect the freshwater-saltwater balance in theuses. Water quality objectives are established to
Delta.                                           protect beneficial uses, including .human health

and aquatic life. Once approved by the EPA, the
11.3.3 Porter-Cologne Act objectives become enforceable under the CWA.

I

In 1967, the Porter-Cologne Act established theThe Delta is under the jurisdiction of the Central
SWRCB and nine r~gional boards as the stateValley (Region 5) and the San Francisco Bay []
agencies with primary authority over the(Region 2) RWQCBs, which implement poli.cies
regulation of water quality and allocation ofand procedures adopted under their respective
appropriative surface water rights in California.quality control plans. The most recent basin pl.an []
The Porter-Cologne Act is the primary state waterwas adopted in 1995 (California Regional Water
quality legislation administered by SWRCB andQuality Control Board 1995). Amendments to the
proyides the authority to establish water qualitybasin plan for the control of agricultural
control plans that are reviewed and revisedsubsurface drainage and lower San Joaquin River |
.periodically, as well as statewide plans. The ninewater quality objectives are currently being
regional water quality control boards (RWQCBs) considered for adoption (California Regional
implement SWRCB policies and proceduresWater QualityControlBoard 1996).

Ithroughout the state. Water quality control plans,
also known as basin plans, designate beneficial11.3.4 D-1485 and the 1978 Water
uses for specific surface water and groundwater ~ Quality Control Plan
resources and establish water quality objectives to
protect those uses. RWQCBs issue waste
discharge requirements for the major point-sourceIn 1978~ SWRCB adopted the Water Quality

Iwaste dischargers, such as municipal wastewaterControl Plan for the Sacramento-San Joaquin
Delta and Suisun Marsh (1978 Delta Plan). At the
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I same time, SWRCB adopted Water Rightthat documented the effects of implementing the
Decision D-1485, replacing the previous Waterplan. The WQCP was adopted in May 1995

I Right Decision D-1379, which replaced D-1275. (1995 Water Quality Control Plan [WQCP]) and
The D-1485 decision required compliance with incorporated several elements of ]3PA, NMFS,
water quality objectives, in the 1978 Delta Plan,and USFWS regulatory objectives for salinity and

I which were designed to protect natural resourcesendangered species protection. The 1995 WQCP
by maintaining Delta conditions as they wouldobjectives are expected to be fully implemented
exist in the absence of the CVP and SWP.with a new water-rights decision (to replace D-

i D-1485 also .required monitoring and ~study of 1485)in 1998. The major changes associated with
Delta aquatic resources. The effect of the D-1485the 1995 WQCP in relation to.the 1978 and 1991
decision was the amendment of Reclamation andWQCPs and associated D-1485 requirements are

i DWR permits for operating the CVP and SWP. In as follows:
1978, legal challenges were brought against D-
1485 and the 1978 Delta Plan. In 1986, the statē Water-year Classifications are based ori the
was required to revise its water quality standards 40-30-30 Sacramento Valley Four-RiverI on Index and the 60-20-20 San Joaquin Valleybased the"RacanelliDecision"( United States
v. State Water Resources Control Board [1986] Four-River Index. The outflow requirements
182 Cal. App. 3d 82). Pursuant to that decision, from February through June depend on theI SWRCB implemented a hearing process, known previous month’s Eight-River Index runoff
as the Bay-Delta hearings, to review and amend volume.
the 1978 Delta Plan. Following this hearing

I process, SWRCB issued revised water quality.o Delta outflow requirements are the
objectives in the 1991 Delta Water Quality combination of fixed monthly requirements
Control Plan for Salinity, Temperature, and and estuarine habitat requirements (expressed

I Dissolved Oxygen (199-1 Delta Plan). The in terms of"X2," the position of the 2-parts-
SWRCB conducted a water right hearing to per-thousand[ppt]salinitygradient). Because
receive evidence and recommendations on the X2 requirements in the 1995 WQCP

I measures to protect fish and wildlife. After the depend on the previous month’s Eight-River
hearing, the SWRCB released a draft water right index runoff, the required outflow must be
decision, draft D-1630, that included interim caleulated for.each month.

I water right terms and conditions. Actions taken by
the NMFS and USFWS to protect winter-run ¯ Combined SWP and CVP Delta exports are
chinook salmon and Delta smelt resulted in the limited to a percentage of the Delta river

i withdrawal of D-1630 after the hearing without it inflow (which does not include rainfall).
being adopted. However, several new Delta water These percentages are in the range of 35% to
management concepts presented in D-1630 have 45% depending on the Delta inflow from

I been partially adopt.ed in other actions taken by February through June and 65% for the
SWRCB, DWR, USBR~. fishery protection remainder of the year. Export pumping
agencies, and other regulatory agencies, during the pulse-flow period was limited to an

amount equivalent to the pulse flow during
I 11.3.5 1995 Water Quality Control half of April half of May.and

Plan
11.3.6 Clean Water Act--Section

I     In March 1994, SWRCB initiated development of          303(d)
new water quality objectives and released a draft

i version on December 15, 1994, the same day theSection 303(d) of the Clean Water Act requires
Bay-Delta Accord was signed. SWRCB that each state develop a list, known as a 303(d)
subsequently released an environmental reportlist, ofwaterbodies that are impaired with respect
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to water quality. The 303(d) list for each state inland surface waters, enclosed bays, and
identifies impaired waterbodies and sources ofestuaries. A salinity control structure (tidal gate)
impairment, such as mine drainage, agrieuIturalwas completed on Montezuma Slough in 1988.
drainage, urban and industrial runoff, andD-1485 also directed Reclamation and DWR to
municipal and industrial wastewater discharges.,develop a plan to protect Suisun Marsh resources.
In 1996, the State of California identifiedD-1485 set water salinity standards for Suisun
approximately 90 impaired, waterbodies in itsMarsh from October through May to preserve the
303(d) list. CALFED is using this list to make a area as a brackish water tidal marsh and to
preliminary assessment of existing environmentalprovide optimum conditions for plant production
water quality problems in California’s Centralas food for waterfowl.
Valley and Bay-Delta.

T̄he SWRCB 1995 WQCP includes the SMPA
11.3.7 Federal Guidance on Water normal and deficiency period standards for the

Quality Criteria for Toxic western Suisun Marsh and recommends that the
SMPA parties should "continue the actions,Pollutants including facility plans, identified for
implementation of the SMPA."

The EPA has developed National Guidance on.
Water Quality Criteria (Clean Water Act Section .11.3.9 Water Rights
304[a]) for pollutants to protect human health and
aquatic life. Relevant pollutants are. identified
under Section 307 of the CWA. These criteria Water use in California is characterized by two

were used by the ~State in developing the 1991basic types of water rights: riparian water rights

Inland Surface Waters Plan, which wasand appropriative water rights. Riparian water

subsequently invalidated by California courts, rights are based on ownership of land adjacent to
a waterbody, while appropriative water rights are
unrelated to riparian land ownership and are based11.3.8 Suisun Marsh Preservation on the principle 0f"first in time, firstin right."

Agreement
Riparian water rights are not lost if unused and are

The Suisun Marsh Preservation and Restorationnot quantified unless they are adjudicated.
Act of 1979 and an associated agreement betweenLandowners with these rights can divert portions
federal and state agencies signed in 1987 wereofawaterbody’s natural waterflow for reas0nable
designed to mitigate the effects of CVP and SWPand beneficial use on their land, provided the land
operations and other upstream diversions on wateris located within the same watershed as the
quality in the marsh: The agreement, whichwaterbody and on the smallest parcel adjacent to
ineludes. specific water quality objectives forthe waterbody. During times of water shortage,
salinity in Suisun Marsh channels, is beingall riparian water rights holders must share the
amended. The CVP and SWP will submit theavailable supply according to each landowner’s
amended agreement to the SWRCB for approvalreasonable requirements and uses (California
in the upcoming Bay-Delta Water Rights hearing.State Water Resources Control Board, 1989).
EPA proposed water quality criteria for priority Appropriative water rights account for the vast
toxic pollutants for California in the Federalmajority of water rights in California. These
Register on August 5, 1997. This proposal, called rights are based on the concept that the first to
the California Toxics Rule, addresses parametersclaim and beneficially use a specific amount of
that were not covered for California in the originalwater has a superior claim to later appropriators.
Nat.ional Toxics Rule. The proposed rule will,
when trmalized, establish.ambient water qualityAppropriative rights are quantified and may be
criteria for priority toxic pollutants for California lost if unused. Appropriate water rights obtained
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after 1914 require permits and licenses issued by11.3.12 National Primary Drinking
the SWRCB. All appropriations existing before Water Standards
1914 have Seniority based on the date when they
were initiated. The SWRCB issues appropriative

The National Primary Drinking Water Standardsrights with conditions to protect other water rights
holders, including Delta and upstream riparianor maximum contaminant levels (MCLs) are the

water users, and to protect the public interest,
maximum permissible levels of contaminants in
water which enters the distribution system of a

including fish and wildlife resources. Thepublic water system. The federal and state MCLsquantity and quality of water used by existing
riparian and senior appropriative users can only beare .enforceable and must be met by appropriate

limited by subsequent appropriations in limitedpublic drinking water systems. The MCLs are

circumstances where the senior rights are not
generally derived by balancing the technologic

legally injured (see Surface Water Resources and
and economic concerns that are directly related to
the use of water for domestic supplies. HealthGroundwater Resources supporting documents.)effects information is developed in the risk~
assessment process as part of the derivation of the11.3.10 Drinking Water Standards MCLs.

Drinking waterregulations primarily defineNational maximum contaminant level goals
requirements for treated water quality versus the. (MCLGs) are the maximum levels of
regulations/requirements noted above whichcontaminants in drinking water at which no
define requirements mainly for discharges intoknown or anticipated adverse effect on the health
receiving waters. Following are the regulatoryof persons would occur and which allow an
water quality requirements for drinking water, adequate margin of safety. MCLGs are non-

enforceable health goals and are strictly health-
11.3.11 Safe Drinking WaterAct based. The derivation of MCLGs does not

include a technological or economic evaluation.
The Safe Drinking Water’Act (SDWA) (PL 99-
339) was enacted and signed into law in 1974,Action levels (ALs) are health-based numbers
Through the SDWA, Congress gave the EPA thewhich take into account analytical detection

authority to set standards for contaminants inlevels. They are interim guidance levels which
drinking water supplies. The SDWA was.may trigger mitigation action on the pa~t of a
reauthorized in August 1996. Amendments werewater purveyor. Public notification is not always
developed to provide more flexibility, more staterequired when an AL is exceeded but may be
responsibility, and more cooperative approaches,recommended by the DHS. An AL is dropped

The law changes the standard setting procedureonce an MC.L is promulgated and final.
for drinking water and establishes a State
Revolving Loan Fund to help public waterThe Phase I Rule was promulgated in 1987 and
systems to improve their facilities and ensurecontains MCLs, MCLGs, and best available
compliance with drinking water regulations,technologies (BATs)for eight volatile organic

Under the provisions of the SDWA, the Californiachemicals (VOCs). Phase II and IIB Rules were
Department of Health Services (DHs)~ has the promulgated in 1991 and regulated an additional
primary enforcement responsibility. Title 22 of16 synthetic organic chemical (SOCs), 10 VOCs,
the California Administrative Code establishesand seven inorganic chemicals (IOCs). Phase II &
DHS authority and stipulates drinking waterIIB Rules contain MCLs, MCLGs, and treatment
quality and monitoring standards. To maintaintechniques for these chemicals. The Phase V Rule

primacy, a state’s drinking water regulationswas promulgatedin 1992 and regulates 13 SOCs,

cannot be less stringent that the federal standards,five IOCs, and three VOCs. Phase V established
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MCLGs, MCLs, laboratory criteria, and BATs for 11.3,15 Federal Lead and Copper
these 23 contaminants. Rule

11.3.13 National Secondary The final Lead and Copper Rule was promulgated
Drinking Water by the EPA in 1991 (56 FR 26460). The first
Regulations flush water samples from consumers’ taps are to

be monitored. If more than 10% of these samples
National Secondary Drinking Water Regulationscontain greater than the AL of 0.015 milligrams
(NSDWR), or secondary MCLs, were established per liter (mg/L) for lead, or 1.3 mg/L for copper,
by the EPA in 1979 and 1991. The secondary three required actions must initially be taken.
MCLs are maintained to protect public welfare These requirements are corrosion control
and to assure a supply of pure, wholesome, andtreatment, source water treatment, and public
potable water. They are applied at the point ofeducation. The Lead and Copper Rule eliminated
delivery to the consumer and generally involvethe lead MCL and the secondary copper MCL.
protection of the taste, odor, or appearance of
drinking water. Federal secondary MCLs are 11,3.16 Federal Surface Water
nonenforceable. However, state secondary MCLs Treatment Rule
are enforceable for all new systems and new "
sources developed by existing systems. InThe Surface Water Treatment Rule (SWTR) was
California, the DHS regulates and enforces: promulgated by the EPA in June 1989 to protect
secondary standards, against Giardia lamblia, Legionella viruses, and

heterotrophic bacteria in United States surface
11.3.14 Trihalomethane drinking water sources and in groundwater

Regulations sources influenced by surface water. These
contaminants were included on the list of 83

These regulations apply to all public watercontaminants to be regulated by the EPA,
greater than 10,000. according to the 1986 SDWA Amendments.systemsservingpopulations

Large utilities were required to begin monitoringWater systems with clean and protected source
for total trihalomethanes (TTHMs) in November waters meeting the source water quality and site
1980. The regulation established an MCL of 100 specific criteria may not have to filter if they meet
micrograms per liter (/zg/L) for TTHMs in the the disinfectant eontaettime criteria continuously.
distribution system. TTHMs include theFor those that must filter, June 1993 was the
s u m m a t i o n o f c h 1 o r o f o r m, deadline to meet filtration requirements and
bromodichloromethane, dibromochloromethane,performance criteria for both turbidity and
and bromoform concentrations.    Becausedisinfection.
trihalomethanes (THMs) form as a result of the
application of the disinfectant, compliance withThe SWTR requires all utilities with a surface
the MCL is based on a running annual average ofwater supply, or a groundwater supply under the
at least four representative sampling points forinfluence of a surface water supply, provide
each treatment plant. Twentyrfive percent of theadequate disinfection and, under most conditions,
samples are taken at locations within theprovide filtration. Exemptions from filtration of
distribution systemwhichrepresentthemaximumsurface water supplies are provided on rare
residence time of water in the system and at leastoccasions where the source water supply meets
75% of the samples are collected fromextremelyrigidrequirementsforwaterqualityand
representative sites in the distribution systemthe utility possesses control of the watershed.
(considering number of persons served, sources ofEach utility must also perform a watershed
water, and treatment methods).
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I
sanitary.survey at least every~5=years~ according toRule process. Based on this information and new
California state~law.~. " " data collected from research, EPA will reevaluate

I the stage one regulations and make changes as
EPA proposed ~ an Enhaneedg!Surface~ Waternecessary.
Treatment Rule (ESWTR) as an amendment to the

I SWTR in- July= 1995. The:purpose .of the Federal Total Coliform Rule. The Total Coliform
amendment, is ~ to provide~additiona[ protectionRule became effective in 1990. The rule
against disease-causing organisms;~L such asestablishes microbiological standards and
Giardia lamblia,~ Cryptospor.idium parvum, and monitoring requirements which apply to all public
viruses in drinking water~The~ESWTR-outlines, water systems. Compliance is based on the
several alternatives for treatment=requirements.. presence or absence of total coliforms in a sample,

I based on source water~coneentrations~for theserather than on an estimate of coliform density.
pathogens.

11.3.17 California Surface Water
Disinfectants/Disinfection~By, Products Rule. The Treatment Regulations
1986 amendments:to the~federal~:SDWA~ require
that the EPA propose a rule_--fo~disinfeetan~s and
disinfection by-produets:~The:rule must~balance

State surface water treatment regulations are the

I ¯ result of a series of amendments .to the National
the need fo~ proteeti0n~from~.eancerrcausingPrimary Drinking Water Regulations. State
chemicals (the-:by-products)-~with-~the need forregulations, which are found in Title 22 of the

i protectior~~ from~ pathogeni~microbes~ (bacteria, California Code of Regulations, became effective
viruses, and. protozoans)~that~are: killed by
disinfection:- In 1992~-the:EPA~initiated~a rule-

in 1991. Like the federal rule, the state required
multi-barrier treatment for microbiological

making .process-~ ~ The negotiators~ consisted ofI state and local health and regulatory agency staff,contaminants, which was effective June 1993.
Unlike the federal rule, all public water systems ineleetedoffieials~ consumer-g~o~ups;_environmental
California must filter ali their surface water and

groups, and~ representatives~of-~publi~:water
’"_~ " e ’              the part of their groundwater that is under thesystems: The~: Reg~Neg~processzr~ suited in a

~ two-stage approach for regulation development,
influence of surface water. Due to high

- implementation costs, this aspect of the regulation
¯

i
Stage . one " of regulation~~ is .~ the: draft

may be amended in the future to allow qualifying

Disinfeetant/Disinfection~-By~-Produets: Rulesystems to avoid filtration.

(D/DBPR), whiek was~proposed:by~the:EPA in
¯ 1994. Stageone regulations~are:expeeted to be11.3.18 California Total Coliform
¯ promulgated in1998. Compoundsaff.ected under Regulations

the first stage of the D/DBP~R~e~TTHMs, total

i haloacetic acids~ totaLorganie~earbon~ bromate,California has analogous total coliform
chlorine, ehloramines,;.chlorine=:dioxide, andregulations which are found under Title 22,
chlorite. This .role will require~varying degrees ofChapter 15 of the California Code of Regulations.

I removal of total organic~-carbon~ fromt sourceThe DHS has set an enforceable drinking water
waters prior to treatment~with~disinfectants,standard for total coliforms, identicaltothatofthe
thereby indirectly affeeting~the:-amount of totalfederal rule.

i organic carbon concentrations~in source.waters.. .
A list of contaminants currently regulated for

In stage two, the. EPA will~.collect, data on drinking water by both the EPA and DHS is
parameters that influence disinfection by-productpresented in the Affected Environment andI and of DBPs in sections of the(DBP) formation EnvironmentalConsequences.
drinking water through the Information CollectionWater Quality supporting document. The list
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identifies the federalregulation and the section of(September 21, 1995), calls for managing
the regulation, as well as the MCL o~: treatmentnonpoint sources on awatershed basis and focuses
technology, assoeiated with each contaminant. Aton nonpoint source problems associated with
the state level, the California DHSr haspesticides, grazing, urban runoff,
promulgated regulations for a number ofhydromodification, and abandoned mines.
contaminants at levels below the EPA MCLs.

As of February 1998, California is still working to
11.3.19 California Nonpoint improve the nonpoint source program and to

Source Program (CWA receive full program approval from the EPA in

§319/CZARA §6217) compliance with CZARA.

FEDERAL AND STATE
Two primary federal statutes, CWA §319 and
CZARA §6217, along with the Porter-Cologne COORDINATION FOR A
Act, establish a framework for addressing DELTA SOLUTION
nonpoint (NPS) pollution in California. Assource
enacted by Congress in 1987, CWA §319 required 11.4.1 Bay-Delta Framework
California to develop an assessment report Agreement andBay-Delta
detailing the extent of nonpoint pollution and a
management program specifying nonpoint source

Accord
controls, in order to receive federal funding to
implement nonpoint source controls. In 1990,In June 1994, a Bay-Delta Framework Agreement

Congress passed Section 6217(e)(1) of the Coastalwas signed by the Federal Ecosystem Directorate

Zone Act ReauthorizationAmendments (CZARA) and the Governor’s Water Policy Council of the

that requires the state to "develop and implementState of California. The framework established a

management measures, for. nonpoint sourcecomprehensive program in the Bay-Delta estuary

pollution to restore and protect coastal waters..." for coordination and cooperation of environmental

which is to serve as an update and expansion ofprotection and water supply. It addressed three

the existing NPS program major areas of agreement including formulation of
a new WQCP acceptable to both EPA and

The California Nonpoint Source ManagementSWRCB, coordination of SWP and CVP
Plan, adopted by the State Water ReSourcesoperations in order to rapidly respond to

Control Board in 1988, outlines a systematic
environmental conditions in the Delta with an

approach to management ofnonpoint sourceadaptive management approach, and
three approaches that implementation of a 1.ong-term managementpollutionin theState.The

still form the basis for California’s program areapproach integrating objectives for water supply
voluntary implementation o~" BMPs,and environmental protection. The Principles for

of BMPs; and Agreement, or Bay-Delta Accord, was signed onregulatory-basedencouragement
effluent limitations. December. 15, 1994.

In - February 1994, the State initiated aCatego~ III. In addition, the accord calls for early

comprehensive process to consider theimplementation of certain ecosystem restoration

requirements of CZARA and update the existingprojects--known as Category III projectsmbefore
statewide Nonpoint Source Program rather thanthe comprehensive solution is finalized. Funding

create a separate program dealing exclusively withfor these projects has come from Proposition 204,
coastal waters. The State’s updated program, aspassed by California voters in 1996; from the
described by the Coastal Nonpoint PollutionCalifornia BayDeltaEnvironmentalEnhaneement

Control Submittal (September 1995) and Act, passed by Congress in 1996; and from
Initiatives in Nonpoint Source Management
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voluntary contributions from urbanwater over the taking and use of appropriated water to
agencies, protect these public trust uses.

11.4.2 California-Federal 11.6 AIR QUALITY
Operations Group

Pursuant to the requirements of Section 176 of the

The 1994 Bay-Delta. Framework Agreement Clean Air Act [42 U.S.C. Section 7506(c)],
established the California-Federal Operationsfederal agencies are prohibited from engaging in
Group (CALFED Ops Group) to coordinate SWP or supporting in any way an action or activity that
and CVP.ope.rations and reeommendchanges indoes not conform to an applicable state
combined Delta operations that might provide-implementation plan. -Conformity to an .
additional fishprotectionandallowDeltaexportsimplementation plan means conformity to an
with reduced fishery impacts. The CALFED Ops implementation plan’s purpose of eliminating or
Group was specifically charged withreducing the severity and number of violations of
recommending operational changes based on real-the national ambient air quality standards and
time fish-monitoring results to minimizeachieving expeditious attainment of such
incidental take and satisfy other requirements ofstandards. EPA has promulgated conformity

I ESA biological opinions. The Ops Group was regulations(codified at 40 CFR Section 93.150 et
also eharged with the exchange ofinformation andseq.) A discussion of the applicability of
the discussion of Strategies to implement fishconformity requirements for the CALFED
protection measures, satisfy 1995 WQCP waterProgram Phase II and subsequent, tiered actions
qualityobjectives, and cooperate withInteragencywill be provided in the f’mal Programmatic
Ecological Program (~EP) to determine factorsEIS/EIR.
affecting Delta habitat and the health of fisheries
andtoidentifyappropriatecorreetivemeasuresfor 11.7 WATER USE EFFICIENCY
C.VP and SWP.

i The Urban Water Management Planning Act
11.5 PUBLIC TRUST (California Water Code Section 10610 et seq.)

requires every public and private urban water

I The State of California has an affirmative duty tosupplier that directly or indirectly provides water
take the public trust irito account in the planningfor municipal purpose to more than 3,000
and allocation of water resources, and to preserve,customers, or supplies more than 3,000 acre-feet

i so far as consistent with the public interest, theof water annually, to prepare, adopt, and submitto
uses protected by the trust. In common law, theDWR an, urban water management plan, A water
public trust doctrine protected navigation,supplier must update the plan at least once every
commerce, and fisheries uses in navigable5 years.

i waterways. However, the courts have expanded
the application of the doctrine to apply toAn urban water management plan must include
protection of tidelands, wildlife, recreation, andestimates of past, current, and futt~e water use,
other public trust resources in their natural statemust identify current conservation and recycling
for recreational, ecological, and habitat purposesmeasures, and must analyze potential alternative

¯ as they affect birds and marine life in navigable.conservation measures. A plan must include

I waters. In the National Audubon Society v. water shortage contingency provisions, and
¯ Superior. Court (1983) case, the California provisions for optimizing the use of recycled

Supreme Court ruled that in administering waterwater in the water supplier’s service area,

i rights laws and approving water diversions, the
state also has a duty of continuous supe~isionThe Agricultural Water Conservation and

Management Act (California Water Code Section
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10520 et seq.) provides that agricultural water                                                        !
suppliers may institute water conservation or
water management programs.

California Water Code Section 10904 directs the
DWR to offer assistance to agricultural water
suppliers to implement efficient water
management practices to improve the efficiency of
water use.                                                                                     !

I

/
I

I

I
I
!
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I 12 PUBLIC AND A GENCY INVOLVEMENT ¯

12.1 PUBLIC INVOLVEMENT ¯ Public Comment Letters

l . ¯ Scientific Review Panel
Since the initial stages of the CALFED Bay-Deltā Bay-Delta Advisory Council (BDAC)
Program, stakeholder outreach and education has

I been a primary focus of efforts in the shaping of̄ BDAC Workgroups
the Program as well as in the development of the
ProgrammaticEIS/EIR. Over the course ofnearly12.1.1 Public Workshops

i three years, the Program has relied on ongoing
input and involvement from individuals andBeginning in August i995, a program of 12 day-
groups with a stake in f’mdin.g long-term solutionslong workshops was conducted in Sacramento

I for the problems affecting the Bay-Delta system,
over a 3-year period--four workshops in 1995,
five in 1996, and three in 1997. Open to the

Participants representing rural, agricultural,      general public, the intensive working sessions

l municipal and industrial water users, fishingfocused on providing a solid framework for the
interests, environmental organizations, businesses,solution-finding process. Through brainstorming,and the public have been asked to help define
problems and evaluate alternatives for ~olvingthe

informal debate, and analysis, an average of 100

I participants at each workshop worked together to
challenges confronting the Bay-Delta system, help identify the problems facing the BayTDelta

To date, thousands of Californians have      system, establish objectives for problem solving,

I and develop the actions necessary to achieve the
contributed to the Progrkm by participating inobjectives.public, meetings and workshops--volunteering
time, sharing expertise, and expressing ideas andA vital part of the public outreach program, theseI ¯ opinions,

workshops have provided an opportunity for the

This public involvement has been solicited andmany different interests of the Bay-Delta system

I engaged through multiple public outreachto share perspectives, reach common
understandings, and develop cooperative solutionmethods and activities throughout the state:
alternatives.

¯ Public Workshops
¯ Public Meetings

12.1.2 Public Meetings,

¯ Multi-Cultural Public Outreach In addition to the public workshops, 28 open-
. Speakers Bureau/Community Presentations house public meetings have been held to give the

general public, who might not attend public
¯ Educational Materials/Direct Mail workshops or other meetings, the opportunity to
¯ Media Contacts learn about the Program and to express their views

¯ Legislative Briefings. and concerns. Each public meeting featured an
- ¯ informal, open-house session with displays and

informational materials, followed by a preparedProjectPublicInformationLine/Project
Website general presentation about the Program.

¯ CEQA/NEPA Public Participation
¯ Programmatic EIS/EIR Scoping Meetings

During Phase I of the Program, a total of 14 public
meetings were held in 13 communities throughout

¯ Habitat Conservation Plan Seoping MeetingsCalifornia to identify problems in the Bay-Delta
system-- Redding, Red Bluff, Sacramento,
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,Walnut Grove, Stockton, Oakland (2), Los Banos, In addition, where appropriate, translators have
Fresno, Bakersfield, Pasadena, Long Beach, Costabeen available at public meetings and forums.
Mesa, and San Diego. Between September 1995
and May 1996, another six public meetings were12.1.4 Speakers
held to acquaint Californians with the Program, Bureau/Community
solicit early public comment on Bay-Delta
possible solutions and gauge local public reaction Presentations
to the 10 draft alternatives. In 1997~ a total of
eight more public meetings were held inSince the beginning of the Program,CALFED
communities from Chico down to San Diego torepresentatives have spoken at more than 60
inform stakeholders and the public about the.formal conferences and meetings sponsored by
Program’s progress and the process of identifyingvarious stakeholder groups and agencies. In
a preferred alternative, as well as to solicit inputaddition, CALFED has hosted a number of
on the alternatives, informal meetings with individuals and small

stakeholder groups. As part of an organized
The public meetings were promoted throughCALFED Speakers Bureau program, the
notices sent to the. Program public outreachpresentations allowed interactive discussions
database, and packets were sent to all key agencyabout the Program and included the availability of
staff and other target audiences. To furtherwritten materials and audiovisual elements where
encourage statewide participation at the e;cents,appropriate to increase outreach effectiveness.
the Program ensured that heavy advance publicity
.was conducted prior to each meeting. AttendanceA partial list of the organizations and conferences
ranged from 23 to 125 at each meeting, for a totalto which CALFED has provided formal
of more than 2,000 participants, presentations includes:

12.1.3 Multi-Cultural Public
¯ Association o~ California Water Agencies

Outreach ¯ Bureau of Reclamation Innovations
Conference.

Because of the diverse population of California,̄ California Chamber of Commerce
an outreach program about the Program has been̄ California Water Law Conference
targeted specifically to minority communities.
This program recognizes that in each cultural and̄ Continuing Legal Education Conference
etlmie community both the messages about thē Environmental Water Caucus
Program and the methods for disseminating the
messages, and the approaches to soliciting

¯ Interstate Council on Water Policy

involvement and input in the process, differ̄ Metropolitan Water District of Southern
significantly. California

¯ ¯ Mojave Water Agency
CALFED’s multi-cultural outreach program
includes ongoing stakeholder research and issue° Sacramento Valley Westside Canal
identification, ethnic media outreach, and public Association
presentations and forums. On an ongoing basis,° San Francisco Estuary Project
media releases and Program announcements have Implementation Committee
been issued to Armenian, Chinese, Japanese,̄ Three Valleys Municipal Water Agency
Korean, Spanish, and Vietnamese newspapers,, as Symposium
well as publications that reach primarily African-
American and Native American readers. ° Water Reuse Association of California

¯ Western Water Policy Review Advisory
Commission

CALFED Bay-Delta Program Draft Programmatic EIS/EIP.       12-2               . 12 PUBLIC AND AGENCY INVOLVEMENT

C--005751
C-005751



¯ Bay Conservation and Development " Program were distributed to interested groups and
Commission individuals.

Additionally, the Program r~utinely submits
Califomia Association of Nurserymen

’̄ California Water Clearinghouse articles for publication by stakeholder
¯ Commonwealth Club of California organizations, such as the Southern California

¯ Delta Protection Commission Eeoiogical
Water Committee, in their regular newsletters.

Indicators Workshop 12.1.6 Media Contacts
¯ Los Angeles Chamber of Commer.ce
¯ Mid-Paeifie Region Water Users Information about the Program has been

.Conference publicized to hundreds of media outlets
¯ Restoration Roundtable throughout California. Regular mailings of news

releases, meeting and milestone announcements
¯ Save san Francisco Bay A~sociation and Program updates were sent to water and
¯ Southern California Water Committee environmental reporters covering Bay-Delta and

related issues. While most of the releases are for¯ State Water Contractors English readers, the Program also has issued
¯ Water Education Foundation releases to Armenian, Chinese, Japanese, Korean,
¯ Water Forum Spanish, and Vietnamese newspapers, .as well as

to publications that serve primarily African-
. Water Policy American and Native American readers.

12.1.5EducationalMaterials/Direct Additionally, the Program has personally

" Mail contacted 40 major daily publications in
Califomia, requesting the opportunity to brief the
editorial boards. Live or telephone interviews

To help educate thepublic on the multiple issuesabouttheProgramhavebeenheldwith more
and objectives associated with the Program, an50 television and radio stations, with program
extensive library of educational resources hasstaff interviewed on extensive radio broadcasts
been developed. Materials such as programsueh as National Public Radio, MONYRadio, and
newsletters, progress updates, fact sheets,Farm BureauRadio.
brochures, a conference exhibit, and audiovisual
materials, such as slide shows and videos, areAs additional outreach, formal media events have
routinely distributed to the public and madebeen coordinated slarrounding the Program. The
available at workshops and presentations: first event, held December 15, 1995, on the Delta

¯ King Riverboat in Sacramento, recognized the
Since the beginning of Program. planning, afirst anniversary of the Bay/Delta Accord. It
database of interested public and groupfeatured presentations from Deputy Secretary of
participants has been identified and compiledthe Interior John Garamendi, Score ~tary for the
through various r public outreach events andCalifornia EPA James M. Strock, and EPA
meetings. To date, the Program’s total mailirigAssistant Administrator Bob Perciasepe.
list exceeds 6,000 names of people throughout the
state with known interest in Bay-Delta activities.
Approximately every six weeks, some form of12.1.7 Legislative Briefings
written material describing program aspects or
soliciting public involvement is distributed to thisThe Program has maintained regular liaison with
Program database. In 1995 alone, an estimatedmembers of the U.S. Cotagress, California state
16,600 copies of written materials about thelegislature, and appropriate subcommittees and

local governments throughout the state. Staff
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visited Washington, D.C., in November 1995, meetings during the formation of alternatives and []
June 1996, and October 1997 to brief key priortotheDraftEIS/EIRweremetandexeeeded.
legislators as well as CALFED agency personnel. []
Staff have also testified before several legislative12.1.10 Programmatic EIS/EIR |
committees, including the Congressional ScopingMeetings
Subcommittee on Water and Power Resources, the ’
California Senate Agriculture and Water |
Committee, and the California SenateAs part of the Programmatic EIS/EIR process, a

Appropriations Committee. Additionally, staff total of eight scoping meetings were held around

have offered extensive input, into the process ofthe state to solicit input ihto the scope of the

drafting California State Senate Bill 90.0. environmental review process.~ .All seoping
meetings were held in April 1996 in Oakland,
Walnut Grove, Red Bluff, Long Beach, San12.1.8 Project Public Information
Diego, Pasadena, Bakersfield, and Sacramento. ¯

Line/Project Website
12.1.11 Habitat Conservation

The Program established a Project Information Plan Scoping Meetings
I-Iotline, (916) 654-9924, and a t011-free number,
(800) 700-5752, as a way to encourage public

Additional scoping meetings were heldinput and involvement. The Information Hotline
has been updated regularly and a response systemsurrounding preparation of the Program’s Habitat

developed to ensure expedient follow-up toConservation Plan (HCP), designed to promote

questions from interested members of the publiclong-term habitat protection, and recovery of

and groups. In addition, the Program hasthreatened and endangered species in the study

developed and marketed a websitearea.

[http://calfed.ea.gov] with Program information in
addition to technical documents and publicFive scoping meetings were held in 1997 in

information materials. This is a source for public. Redding, Sacramento, Los Banos, Irvine, and

information officers of stakeholder organizationsBerkeley to allow the public and stakeholders to []

who can download era:rent information andprovide input into the elements and scope of the

distribute these materials to their audiences. HCP.

12.1.9 CEQAJNEPA Public 12.1.12 Public Comment Letters I
Participation

As a result .of the efforts to solicit public
involvement and input, the Program has receivedIn compliance with state and federal .standardshundreds of comment letters from individuals and

(California Environmental Quality Act [CEQA] organizations across California. Comment letters
and National Environmental Policy Act [NEPAl) are logged and summarized in a database from
for the development of environmentalwhich reports are provided regularly to technical
documentation, all requirements for publicstaff and involved agencies. These comments
notices, public meeting.s, and scoping meetings,were referenced in the development of the
were fulfilled and exceeded. A Notice ofProgrammatic EIS/EIR.
Intent!Notice of Preparation (NOI/NOP) for the
original Programmatic EIS/EIR was issued in12.1.13 Scientific Review Panel IMarch 1996, and a supplemental NOI reflecting
the expanded scope of the EIS/EIR, with inclusion ..
of the Habitat Conservation Plan, was issued inA Scientific Review Panel was created hosting
August 1997. The Notice of Availability for the eight nationally recognized scientists with broad
EIS/EIR was additionally posted in August 28,expertise in landscape ecology,, fisheries and
1997. The requirements for scoping and publicaquatic biology, physical processes, andterrestrial

I
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and wetlands ecology. The panel was formed to Water Use Efficiency Workgroup. The purpose of
assess and evaluate the scientific validity andthe seven-member Water Use Efficiency

I rationale, of the scientific concepts contained inWorkgroup is to address policy issues related to
the CALFED Program’s Ecosystem Restorationefficient water use and wate~ demand
Program (ERP). management. Categories to be considered by the

I group include urban water conservation,
A 4-day workshop was held from October 6 agricultural water conservation, water recycling,
through 9, 1997, to allow a facilitated paneland temporary or permanent land fallowing.

I discussion with the Scientific Review Panel
resulting in a Written set of recommendations toKey questions of the workgroup include:
CALFED for refining the ERP. Members of the

I .public were invited to attend and to provide verbal¯ What general approach is most appropriate to
andwritten comments on the proeess, implement water use efficiency

.measures--regulatory, market, or a
12.1~ 14 Bay-Delta Advisory ~ combination?

I Council ¯ How can water use efficiency be structured to

i complement other water supply components
In addition to various efforts to involve the of each alternative?
general public, a federally chartered advisory
council was established toassist Program leaders.̄ What is the appropriate level of effort ~ for

I In May 1995, 31 representatives of stake holders, water use efficiency measures in each
including water districts and utilities, alternative, and how should the level be set?
environmental organizations, the California Farm

I Bureau, and sport fishing organizations from̄ Should water use efficiency measures be
throughout California were appointed by the specified in alternatives, or should a target
administration of Governor Wilson and President level of reduced demand be specified and the

i Clinton, through Secretary of the Interior Babbitt selection of measure left to water users?¯
to serve as members of BDAC.

The wofkgroup produced summaries of each of

i The group of citizen advisors, helps definethese issues for BDAC to promote a better
problems in the Bay-Delta system, assure broadunderstanding and’ consideration by the full
public participation, comment on environmentalBDAC. Products developed by the group have

i reports, and advise on proposed solutions,
been critical in Phase II of the Program as the

Chartered under the Federal Advisory Committeeprocess of analyzing, evaluating, and enhancing
Act (FACA), the BDAC advises CALFED on the alternatives is carried out. "
.Program mission, problems to be addressed, and

I Ecosystem Restoration Workgroup. The purpose .objectivesfortheProgram.

of the Ecosystem Restoration Workgroup is toBDAC has gathered bimonthly for a total of 21
identify and develop =options to address policyI "- issues related to the development of an effectivepublicmeetings,andhasproyideda forumtohelp

ensure public participation and to provide
feedback on materials prepared by CALFED staff, ecosystem restoration strategy for the Program.

I 12.1.15 BDA C Workgroups
Key issuesinclude:

¯ qualitative and quantitative goals for aI Six subgroups to BDAC were formed to provide comprehensive strategy to restore¯ critical
input into specialized areas of the Program. Each ecosystem structure and function,
has held regular public meetings to study a variety

I of specific Program areas~
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¯ development of an adaptive managementanticipated state and federal habitat restoration
strategy, and programs.

¯ institutionalassurances/structurenecessaryto 12.1,16 Groundwater Outreach
ensure restoration of ecosystem health. Program

Finance Workgroup. The workgroup has met
regularly since April 2, 1996, The six-memberAppropriate and effective groundwater

management will be esseritial to the success of the
Finance Workgroup has met to identify key
financial issues and problems which must be

CALFED Bay-Delta Program. As part of the

addressed in order to successfully develop and
storage and conveyance program to protect and
enhance the Delta, CALFED is looking to

implement the long-term solution; examine afacilitate additionalconjunctiye use andrange of alternative ways to address these issues
and problems which could lead to building agroundwater banking opportunities as one way to

workable consensussolution; and identify,help maximize the overall water supply and
protect groundwaterresources.CALFED hasreview, and discuss the strengths and weaknessesinitiated a groundwater outreach component to

of these alternative ways to address issues:            help identify and address stakeholder concerns
about groundwater use and management withAssurances Workgroup. The Assurances Work- special emphasis on conjunctive use projects.

group was formed to identify the assurance needs
for each of the Program elements, and to identify

in which these assurances can be provided.CALFED has contacted and met with dozens ofways
The group first met on August 15, 1996, andhas

individuals, including private citizens, water
managers, water district board members, and

convened on a regular basis to formulate, discuss,elected officials to learn about local concernsanalyze, and recommend to BDAC appropriate
meehanismsto assure implementation of the long-

regarding conjunctive use programs, and to
determine which entities would be interested in

term solutions identified bythe CALFEDprocess. participating in a locally controlled conjunctive

Water Transfers workgroup. The Water Transfers use program. Additionally, CALFED has

Workgroup is composed of BDAC members and
conducted workshops in both the Sacramento and

invited participants to provide a balance ofSan Joaquin valleys to present the status of the

interests on transfer issues and questions. The
groundwater program and to solicit additional

furiction of the workgroup is to assist BDAC in comments and concerns regarding eonjunctiv~

providing advice to CALFED about the
use.

development of the water transfer element of the
long term Bay-DeltA solution. In addition, the 12.2 AGENCY INVOLVEMENT
group identifies concerns and may. develop
recommendations to CALFED agencies. In addition to activities and programs to solicit

pub!ie and stakeholder involvement, the Program
Ecosystem Roundtable. The Ecosystem Round-has formed a number of subcommittees and teams
table is a stakeholder forum established as ato ensure the involvement of all interested and
subgroup .of BDAC. Membdrs of this group participating federal and state agencies in the
representaeross section of stakeholders interestedprocess. Interagency teams are important in
in and affected by habitat restoration activities inbringing the technical expertise of the agencies
the Bay-Deltasystem. into the planning, and ensuring that the

appropriate agency Staff are reviewing and
Meeting on a quarterly or as-needed basis, theproviding recommendations at each step of the
Ecosystem P, oundtable’s role has beea.to provideprocess. In many ways, the agency involvement
advice and recommendations to BDAC andprograms have interacted with and complemented
CALFED on the coordination of existing and public outreach efforts:
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¯ CALFED Policy Group 12.2.4 Program Coordinating
¯ CALFED Management Team Team
"o Interagency Development Team (IDT)

The PCT is composed of senior, staff of the
¯ Program Coordinating Team (PCT) CALFED agencies. Monthly meetings are venues
¯ Publi.c Affairs Group to allow Program staff to present updates on
¯ Operations Coordination (Ops)Group Program Team progress and summarize major

issues, raised at BDAC and management team
¯ CALFED Technical Teams and other events.meetings,publicworkshops,
¯ CALFED Impact Analysis Teams

12.2.5 Public Affairs Group

12.2.1 CALFED Policy Group
Public Information Officers of CALFED agencies
and interested stakeholder groups meet to

The CALFED Policy Group, made up of 32 coordinate public involvement 6fforts and ensure
members, is the decision-making arm of thebroad dissemination of CALFED messages, and
CALFED Management Team. Starting in see that there is ample opportunity for public
February 1996, the group has met monthly toiiavolvement from awide and diversesectioncross
review the Program’s progress and deliberate onof interests. The groups have met periodically to
key issues identified by CALFED staff and the provide input to CALFED staff on
CALFED ManagementTeam. Members include communicatior~s andpublic information strategies.
leadership from each of the CALFED agencies as
well as the state Business and Transportation12.2.6 Operations CoordinationAgency and the Office of Planning and Research.

Group
12.2.2 CALFED Management Team

The CALFED Framework Agreement, along with

Meetings of the CALFED Management Team the Principles of Agreement, established the

Started in May 1995 and continued monthly untilCALFED Ops Group and defined the group’s

August 1997 at which point they continued on atasks and responsibilities. The group’s purpose is

bi-monthly basis. The Management Teamto exchange information and facilitate the

consisted of CALFED agencies, to review the coordination of water project operations with

Program’s progress and identify issues in need ofrequirements of the reasonable and prudent

policy deliberation, alternatives under the winter-run salmon and delta
smelt biological opinions, the state and federal
water qua.lity standards, and the Central Valley12.2.3 lnteragency Development Project Improvement Act.

Team
M~etings of the Ops Group were initiated in

The IDT was formed in September 1997, and is August 1994, and held each month thereafter, and
comprised ofa CALFED staff core group and an were open to the public. Co-chaired by the U.S.
agencyteam ofassignedrepresentatives from eachBureau of Reclamation and the California
of CALFED’s co-lead agencies. The IDT is Department of Water Resources, representatives
charged with assisting with the preferredinclude the U.S. Fish and Wildlife Service,
alternative development process, as well asNational Marine Fisheries Service, U.S.
responding to comments and helping revise theEnvironmental Protection Agency, California
draft Programmatic EIS/EIR. Department of Fish and Game, and staff of State

Water Resources Control Board. Deliberations
are conducted in consultation with water users,
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environmentalists, and fishery representatives,of the teams was to identify the resource
with recommendations made direetlyto CALFED.categories to be evaluated, prepare the no action

description for the specific resource, evaluate
12.2.7 CALFED Technical Teams potential adverse impacts, prepare the affected

ēnvironment and environmental consequences

Several specialized teams were established tocomponents of the Technical Reports. These

provide technical input to CALFED Program teams metweekly from March through September

Managers. 1997. The list of teams is as follows:

Agency Ecosystem Restoration Technical Team. ¯ Environmental Team

This team is composed of agency technical̄ Economies Impact Analysis Team
experts who provide analysis and̄ Flood Control Impact Analysis Team
recommendations on specific focused issues
relating to the Ecosystem Restoration Program.̄ Water Quality Impact Analysis Team

The team is convened as often as needed tō Hydrology and V~ater Management Impact
address specific issues. - Analysis Team

Levees and Channels Technical Team. Provides-
° Fish and Wildlife Impact Analysis Team

technical advice to the CALFED Technical
Systems Analysis Unit relating to Levees and12.3 FUTURE CALFED ACTIONS
Channels. This team consists of agency and̄
technical experts. 12.3’ 1 Scheduled Public Hearings

Storage.and Conveyance Technical Team. This and Meetings
team is an informal group consisting of the
quarterly Storage and Conveyance WorkshopThe CALFED. Program will conduct a series of
attendees. The group is primarily made up offormal public hearings throughout the state to
agencyexperts,however,thepublichas not been provide information aboutthe Program and solicit
excluded from attending the publicly noticedcomments from the public and other interested
meetings. The group reviews and comments onparties on the content of the draft Programmatic
modeling issues. In addition, modeling results areEIS/EIR and supporting documents.These
posted on the DWR website for review by hearings are scheduled as follows:
agencies, stakeholders and the public.

¯ Ontario - Tuesday, April 21, 1998

Water Quality Technical Team. The team has ¯ Fresno- Wednesday, April 22, 1998
approximately 200 members. Members represent
agencies, stakeholders, local government,

° Oakland - Thursday, April 23, 1998

industry, and academia. The team is divided intō Burbank - Tuesday, April 28, 1998
sub-teams which discuss specific water qualitȳ Bakersfield - Wednesday, April 29, 1998
issues and provide scientit=ie and technical advice ¯

to the Program. The Team meets roughly every° Santa Cruz - Thursday, April 30, 1998

second month. . ’ ¯ Irvine - Tuesday, May 5, 1998
¯ Walnut Grove, Wednesday, May 6, 1998

12.2.8 CALFED Impact Analysis
Teams ¯ Chico - Thursday, May 7, 1998

° San Diego - Tuesday, May 12, 1998

The CALFED Program established several multī Anti0ch/Pittsburg - Wednesday, May 13,
disciplinary teams composed of CALFED staff, 1998
agency personnel, and consultants. The purpose
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¯ Redding- Thursday, May 14, 1998

In addition, the public is invited to participate in
several meetings, during the public comment̄ Program website- http:\\calfed.ca.gov
period for the Programmatic EIS/EIR. The

N scheduled public meetings ¯ T011-free public information linephone
(1-800-900-3587)

o. BDAC Meeting - March 19-20, Burbank

I Sacramento ¯ CALFED News, EcoUpdate, and fact sheetsSupersessionOrientation’April3,o

are available from:¯ BDAC Meeting - May 14, Redding

n CALFED Bay-Delta Program
12.3.2 Other Meetings and 1416 Ninth Street, Suite 1155

Workshops Sacramento, CA 95814
¯ (916) 657-2666! CALFED staff plans to be available to conduct ¯ BDAC and other public me~tings

n single-topic focused workshops throughout the
(see Section 12.3.1).state. These workshops will be designed to

examine a specific CALFED Program component
such as Water Transfers, Water Quality, or
Ecosystem Restoration. These workshops will be
conducted during the period from the release of
the Programmatic EIS/EIR in March through the

I summer of 1998.

12.3.3 Outreach Resources

N        CALFED staff and consultants will prepare a
variety of materials and formats designed to keep

I the public, agencies, and other interested parties
apprised of events and developments in the
CALFED process.

I Website,- CALFED maintains a website that
contains current information on meetings and

N workshops as well as providing various reports,
information, and presentation materials.

I News Releases - CALFED staff will prepare and
distribute news releases to a variety of media
sources throughout the state, as appropriate.

n Newsletters - Monthly newsletters are prepared
discussing various aspects of the CALFED
Program.

i       Fact Sheets - Staff will continue to update
program fact sheets for distribution to interested

n parties.
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13 LIST OF PREPARERS

CALFED Staff and Consultants- Programmatic EIS/EIR

John Baas
Ph.D., Forest Resource Management, University of California, Berkeley
M.S., Recreation Resources, University of California, Berkeley
B.S.,.Wildlife Biology, University of California, Berkeley
Years of Experience: 10

Gary Bardini
B.S., Civil Engineering, California Polytechnic State University, San Luis Obispo
Years of Experience: ! 1
Senior Engineer, Water Resources CALFED Storage and Conveyance Unit. Technical analysis of
water storage facilities, Delta conveyance and other water resource management projects under the
CALFED Bay-Delta Program

David Batts
M.S., Natural Resource Planning and Policy, Michigan State University
B.S., Internation.al Development, Lewis and Clark College ....
Years of Experience: ..8
Regional, Agricultural, and Urban Economics

John Bock
B.S., Environmental Toxicology, :University of California, Davis
Years of Experience: 4

- Public Health and Environmental Hazards; Public Utilities and Services

Loren Bottorff
M.S., Civil Engineering in Water Resources, University of Nevada, Reno
Years of Experience: 24
Development of Alternatives

Rick Breitenbaeh
M.S., Biological Conservation, California State University, Sacramento
Years of Experience: 25
CALFED Environmental Documentation Program Manager

David Broadfoot
M.S., Ecology, Lehigh University
B.A., Biology, Rutgers University
Years of Experience: 20
Air Quality; Noise
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Kim Brown
M.S., Environmental Science
Years of Experience: 10
Water Quality

Puss T. Brown
Ph.D., Civil Engineering and Water Resources, Massachusetts Institute of Technology
M.S., Ocean Engineering, Massachusetts Institute of Technology
B.S.,. Civil and Environmental Engineering, University of California, Irvine
Years of Experience: 19
Surface Water Resources Technical Report

William Brownlie
PhD., Civil Engineering, Hydraulics, California Institute of Technology
M.S., Civil Engineering, Hydraulics and Water Resources, State. UniversityofNew York, Buffalo
B.S., Civil Engineering, State University of New York, Buffalo
Years of Experience: 22
Tetra Tech Principal in Charge

Stein M. Buer .
M.S., Civil Engineering, University of California, Davis
B.S., Zoology, University of California, Davis
Years of Experience: 22 years
Direction modeling, engineering and cost studies, formulation of 17 alternative configurations, and
direction of Team 2 impact analyses

Kim Canevari
B.A., Media Communication, University of California, Sacramento
Years of Experience: 20
Public Affairs Director

Scott Cantrell
M.S., Ecology, University of California, Davis
Years of Experience: 10
Co,Leader of Fish and Wildlife Impact Analysis Team

Evelyn Chandler
B.A., Anthropology/Sociology, University of Redlands, California
B.A, Political Science, University of Redlands, California
Years of Experience: 8
Cultural Resources; Indian Trust Assets

Rob Cooke
B.S, Civil Engineering, University of California, Berkeley
Years of Experience: 18
In-depth review, of Levee Integrity text and review of Programmatic EIS/EIR
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Diehl, George M., 1973, Machinery Acoustics. Jon Wiley & Sons, Inc. New York, NY.
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and Conveyance Refinement Team, April 30, 1997.
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California Department of Transportation. 1992. California State and County Scenic Highways.
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California State Parks Guide. 1986. Olympus Press. Santa Barbara,.CA.
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1976. National Forest Landscape Management. Volume 2. Chapter 1, "The Visual
Management System." California Region Landscape Character Types and Variety Class Criteria.
General Printing Office. Washington, DC..

Additional key documents used during the development ofth.e Programmatic EIS/EIR are listed below.

PROGRAMS and PLANS
Anadromous Fish Restoration Program

Comprehensive Conservation Management Plan for the Bay-Delta Estuary, U.S. Environmental Protection
Agency

CVRWQCB Plan. Central Valley Regional Water Quality Control Board, 1994.

Delta Plan. State Water Resources Control Board, 1991.

Ecosystem Restoration Program Plan, CALFED Bay-Delta Program, 1997. V. I and II.

Interagency Ecological Program

Native Fisheries Recovery P!an

Sacramento River 1086Plan

San Joaquin River Management Plan

Striped Bass Recovery Plan !

vernalis Adaptive Management Plan. U.S. Bureau of Reclamation/U.S. Fish and Wildlife Service.
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I
REGULATIONS

i Ai-chaelogical and Historical Preservation Act

Area of Origin Law

Bay-Delta Framework Agreement

I California Endangered Species Act

California Environmental Quality Act

I California Surface Water Treatment Regulations, 1991. Title 22 California Code of Regulations.

i Califomia Total Coliform Regulations. Title 22, Chapter 15, California Code of Regulations.

California Water Code

I Central Valley Project Improvement Act. Reclamation Projects Authorization and Adjustment Act of 1992
(Public Law 102-575), Title XXXIV. October 30, 1992.

I Clean Water Act

Coastal Zone Management Act

I
Council on Environmental Quality. Guidelines for Implementing NEPA and CEQA Guidelines.

i Delta Protection Act

Er~ergy and Water Development Appropriations Bill, 1998 "

I Enhanced Surface Water Treatment Rule. U.S. Environmental Protection Agency, 1995. Amendment to
Surface Water Treatment Rule.

I Executive Order 11988:.Flo0dplain Management

I Executive Order 11990: Protection of Wetlands

Executive Order 12898: Environmental Justice in Minority and Low-Income Populations

i Farmland Protection Policy Act

I . Federal Agriculture Improvement and Reform Act of 1996

Federal Ecosystem Directorate and the Governor’s Water Policy Council of the State of California, 1994

i Federal Endangered Species Act of 1973

i Federal Public Law 87-874
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Federal Total Coliform Rule, 1990

Food Security Act of 1985

Lead and Copper Rule. U.S. Environmental Protection Agency, 1991. (56 FR 26460)

National Environmental Policy Act

National Fish and Wildlife Coordination Act

National Guidance on Water Quality Criteria, Clean Water Act, Section 304(a)

National Historic Preservation Act

National Primary Drinking Water Standards                                      "

National Secondary Drinking Water Regulations.U.S. Environmental Protection Agency, 1979 and 1991.

Proposed Draft Disinfectant/Disinfection By-Products Rule.U.S. Environmental Protection Agency, 1994.

Reclamation Act of 1939

Safe Drinking Water Act, PL 99-399. 1974

Sui~un Marsh Preservation and Restoration Act of1979

Surface Water Treatment Rule. U.S. Environmental Protection Agency, 1989. June 1989.¯
REPORTS
CALFED Water Quality Action Team, 1997. CALFED Water Quality Loading Analysis prepared for
CALFED Bay-Delta Program. January 1998.

CALFED, 1996. Phase I, Final Documentation Report. September 1996.

CALFED, 1996. Draft Appendices PhaseI Summary Report. June 1996.

Council on Environmental Quality Draft Guidance.Regarding Cdnsideration of Global Climatic Change for
NEPA Documents

Draft American River WaterShed Project Supplemental EIS, August 1995.

Draft CVPIA Programmatic EIS, November 1997

Draft EIRfEIS for the Supplemental Water Supply Project

Draft EIR/EIS, Interim South Delta Project, 1996

Draft EIR/EIS, Monteztima Wetlands Project
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Governor’s Flood Emergency Action Team Report, 1997

Notice of Intent to Prepare an EIS for the Contra Costa Water District Multi-Purpose Pipeline Project, 1997.
September.

Programmatic EIR, Phase II-V, Sacramento RiverFlood Control System Evaluation, December 1991
Sacramento Water Forum, 1997. Draft Recommendations for a Water Forum Agreement. January 1997.

State Water Resources Control Board, 1995. Water Quality Control Plan for the San Francisco
Bay/Sacramento-San Joaquin Delta.

U.S. B~reau of Census. http//venus.census, gov/cdrom/Iookup/CMD=LIST/DB=C9OSTF3A/

U.S. Council on Environmental Quality. Memorandum on Farmland Preservation.

U.S. Department of Agriculture, Forest Service, 1973. Visual Management System.

U.S. Environmental Protection Agency/Corps of Engineers/U.S. Geological Survey. Long-Term Dredge
Disposal Study.

U.S. Fish and Wildlife Service. Trinity River Studies.

P, ROGRAM DESCRIPTION
Phase 1, Final Documentation Report. Sept. 1996.

Draft Appendices Phase 1 Summary Report. June 1996.

California Regional .Water Quality Control Board. 1995.

California Regional Water Quality Control Board. 1996b.

Parameter Assessment Team Input. April 1997.

California State Water Resources Control Board~ 1989.

Affected Environment and Environmental Impacts Draft Technical Report (Table 3.2). Sept. 1997.

OTHER CEQA/NEPA TOPICS~
CALFED, September 1996, No-Action Alternative and Cumulative Impact Analysis Screening Report.

__, September 1996, Phase I Final Report.

California of Water Resources and U.S. Bureau of Reclamation, June 1South Delta WaterDepartment 990,
Management Program Draft EIR/EIS.

July 1996, Interim South Delta Program Draft EIR/EIS.

__, October 1994, California Water Plan Update.
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California State Water Resources Control Board and U.S. Army Corps of Engineers, September,. 1995, Delta
Wetlands Project Draft EIR/EIS.

Council on Environmental Quality, January, 1997, Considering Cumulative Effects Under the National
Environmental Policy Act.

East Bay Municipal Utility District, December 1995, Raise Pardee Dam and Associated Improvements,
Request for Qualifications.

m, January 1996, Folsom South Canal Connection Project California Environmental Quality Act Initial
Study.

E, September 1993, Updated Water Supply and Management Program, Final EIR.

Glenn-Colusa Irrigation District, California Department offish and Game, UIS. Army Corps of Engineers,
and U.S, Bureau of Reclamation, October, 1997, Hamilton City Pumping Plant Fish Screen Improvement
Project Draft.

U.S. Army Corps of Engineers, the Reclamation Board, and the Sac.ramento Area Flood Control Agency,
August, 1995, American River Watershed Project Draft Supplemental EIS/EIR.

U.S. Army Corps of. Engineers and Solano County Department of Environmental Management, October,
1994, Montezerana Wetlands Project Draft EIR!EIS.

U.S. Bureau of Reclamation, May, 1993, Central Valley Project Improvement Act, Phase I Scoping Report.

m, August 1994, Federal Register Notice of Intent to prepare an Environmental Impact Statement on.the
Red Bluff Diversion DamFish Passage Program.

___, 1995, Central Valley Project Improvement Act Response to Comments Report #4.

, May 1997, Federal Register Notice of Intent to prepare an Environmental Impact
Statement/Environmental Report on the East Bay Municipal Utility District’s Supplemental Water Supply
Project.

U.S. Bureau of Reclamation and Sacramento Metropolitan Water Authority, February, 1996 American River
Water Resources Investigation Draft EIS/EIR.

Vladimir and Olem, Harvey, 1994, Water Quality: Preyention, Identification, and Management of Diffuse,
Pollution.

Water Forum, January 1997. Draft Recommendations for the Water Forum Agreements.
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